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ABSTRACT ' , 

. This publication is a training aanual for the private 
pesticide applicatc)r*s perait of lihe Michigan Departaent^ of 

.Agricttlturev The ijforaation presented 3|.n this aanual is designed to 
assist prospective private applicators to aeet certification 
reguireaents undeir federal guidelines. The priaary focus of this 
publication is on agricultural pesticide use. The nine sections 
explain the following: (1) pesticide lavs and regulations; (2). pests; 
(3) pest control; (4) pesticides; (5) labels and labeling: (6) 

protecting aan-using pesticides V safely; (7) protecting the 
environaent; (8) safe use precautions; and \9) application eguipaent. 
ThO'**^^ regulations section outlines federal and state pesticide 
legislation ^including Tpenalities, pesticide classification, 
transportation and isafety. section 2 briefly desczibes different 
types of pests and how they affect crops. Section 3 discusses the 
various aethods of pest<contiol including aechanical and biological. 
The next section talks about different types of 'pesticides, factors ' 
affecting their activity, and different foraulaticns. Sections 6, 7, 
and 8 detail pesticide safety. Section 9 discusses the different^ 
types . of application eguipaent and how they ate used. At the- end of 
each section' are self-help study guestions. A glossary of teras and 
an application for certification are included^ (bb) 
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SAFE, EFFECTIVE US& OF PESTICIDES 

A NUNUAL FOR PRIVATE APPLICATORS 



Complete address side of Fee Receipt Card (on cover flap) and Application iporm (first page) and 
return to Michigan Department of Agriculture in attached envelope. (READ INSTRUCTlbNS 
BELOW.) ^ . * ^ 
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PROCEDURES FOR CERTIFICATION AS A PRIVATE 
APPLICATOR OF RESTRICTED USE PESTICIDES 



Jhe Michigan Pesticide Control Act of 1976 
requires that private applicators become cer- 
tified to purchase, use or supervise the us^.of 
pesticides classified for restricted use. A pri- 
, vate applicator is defined in the law as a^er- 
• son who applies or supervise^ the application 
of a pesticide fOr purposes of produ[cmg an 
agricultural commodity on property owned or 
rented by that person or his employer or, i?^ 
applied without compensation other thai 
trading of personal services between produC 
ers of agricultural commodities, on the prop- 
erty of another person. Agricultural commod- 
ity means a plant or part thereof, or an animal 
or animal product produced primarily for sale, 
consumption, propagation, or other use by 
man or animals. 

Only one person per/arm needs to be cer- 
tified provided that the certified applicator 
supervises the' application of the pesticide. 
The <:ertified applicator does not have to be, 
physically priesent unless the labeled instruc- 
tions on the pesticide require the physical 
presence'of a. certified applicator. The cer- 
tified applicator is responsible for the actions 
of a noncertified applicator under his control 
and must provide instructions for using* the 
restricted pesticide and for contacting the cer- 
'tified applicator in the eventJie is needed. 

Certification as a private apj^licator requires 
passing of an examination to demonstrate the 
applicant's knowledge of the safe, effective 



use of restricted pesticipes. This ynanu^il is 
prepared a§ an aid in meeting this require- 
ment. A person "who nr unable to read or is 
unable to pass a written e.xamination ina> re- 
quest ^in oral interview to d^onstrate com- 
petency. ^ " ^ 

The application form (next page) and fee 
^ret^pt card (cover flap)" are included in this 
manual for your convenience. The list of ex- 
amination locations and date^s is available 
from the Cooperative Extension Service or 
the Michigan Department of Agriculture 

In order tq avoid unnecessary delays in 
proc^^sing the application, completAaM 
blanks or questions on the application firm 
except thos^ marked ''Department U^e 
Only." Be sure to indicate which exam^ation 
site and date you prefer. Self-j^ddress,* stamp 
and sign the fee receipt card. 

Send the application and fee to^e Michi- 
gan Department of Agriculture at the above 
address. Fees should be remitted by check or 
money ordeV payable to the State of Michi- 
gan. PLEASE DO NdT MAIL CASH. 

Upon receipt of the completed application, 
fee receipt card and application fee, the de- 
partment will process the, application and re- 
turn, the fee receipt card. The returned re- 
ceipt card will bear a file number. Retain the 
fee receipt card and present it to the examina- 
tion moriitor at the designated examination 
site. 
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APPLICATION FEE: 

4io.oa 



MICHIGAN DEPARTMENT OF AGRICULTURE 
PLANT INDUSTRY DIVISION 
LANSING, MICHIGAN 48909 



PmVATE 



DEPT. USE ONLY 



FILE NUMBER 



CO. CODE 



PESTICIDE APPLICATOR'S CERTIFICATION APPLICATION 



SEND APPLICATION IN AT LgXST 3 WEEKS PRIOR^TO THE DATg YOU WI SH TO TAKE THE EXA.MlNATlON. 
'_\ , , PLEASE PRIST OR TYPE 



NAME OF PERSON APPLYING 
LASV 



FIRST 



MI 



ADDRESS (NO. & STREET OR RFD) 



TELEPHONE NUMBER 
AREA 

CODE ( ) 



CITY 


COUNTY 


STATE 


ZIP CODE 


BI^TH 


DATE 












MO, 


DAY 


y YEAR 



□ YES 

□ NO 



IF YES COMPLETE 
NEXT TWO ITEMS • 



STATE ISSUING CERTIFICATE 



EXPIRATION DATE 



HAVE YOU EVER BEEN FOUND GUIllTY IN, A COURT OF LAW OF MISUSE OF PESTICIDES? 
□ YES □ NO JF YES, GIVE PARTICULARS. USE ANOTHER SHEET OF ^APER. 



DO YOU. PERSONALLY OPERATE AIRCRAFT 
TO APPLY A PESTICIDE? ' ajYES □ NO 



ENTER THE EXAM NUMBER AND THE COUNTY/'foU PREFER FOR YOUR 
EXAMINATION. $EE THE LIST OF EXAM LOCATIONS & DATES 
AVAILABLE FROM THE CdOPERATIVE EXTEJCSION SERVICE OR THE 
MICHIGAN DEPARTMENT OF AGRICULTURE. 



DO YOU PERSONALLY OPERATE SPAQE 
FUMIGATION EQTUIPMENT? □ YE:S □ NO 

J 



EXAM 
NUMBER 



COUNTY 



THIS IS TO CERTIFY THAT THE FOREGOING IS TRUE AND ACCURATE TO THE BEST OF MY KNOWLEDGE AND BELIEF 
AND THAT I WILL COMPLY WITH THE PROVISIONS; OF ACT 171, PUBLIC ACTS OF 1976 AND ALL REGULATIONS PROMUL- 
GATED THEREUNDER I UNDERSTAND THAT FALSIFYING INFORMATION ON THIS APPLICATION IS GROUNDS FOR 
. DENYING OR REVOKING CERTIFICATION. 



DATE 



- APPLICANT (SIGNATURE) 



MAKE REMITTANCE, BY CHECK OR MONEY ORDER, PAYABLE TO STATE OF MICHIGAN. 
MAIL TO MICHIGAN DEPARTMENT OF AGRICULTURE, 5TH FLOOR, LEWIS CASS BUILDING 

P.O. BOX 30017, LANSING, MI <S909 ' 
MAIL AT LEASTS WEEKS BEFOrS YOUR PREFERRED EXAMINATION DATE. 
APPLICATION FEE CANNOT BE RETURNED IN CASE CERTIFICATION IS NOT CRANTED. 



PLEASE COMPLETE STUB 



BE SURE TO ENCLOSE YOUR COMPLETED FEE RECEIPT CABD 



/ 



NAME 






NO. 6c STREET OR RFD 


0 




CITY, STATE & ZIP CODE ^ 













PRIVATE 
PESTICIDE APPLICATOR'S 
CERTIFICATION APPLICATION 



ERIC 



THIS STUB IS PART OF THIS DOClTMENT. DO NOT SEPARATE FROM APPLICATION. 
MAKE REMITTANCE, BY CHECK OR MONEY OrDER, PAYABLE TO STATE OF MICHIGAN. 
MAIL TO MICHIGAN DEPARTMENT OF AGRICULrTURE, 5TH FLOOR, LEWIS CASS BUILDING 

P.O. BOX 30017, LANSING, MI 48909 



Preface 

This guijie has been modified by the Cooperative Extens'iqn 
Service of Michigan State University from ijaaterial prepared by the 
Pesticide Operations Division, U.S. Environmental Protection 
AgeTi6>nEPA), and the Extension Service, U.S. Department of Ag- 
riculture (USDA). ^ . ^ 

The contributors are from state land grant universities, ySDA, 
EPA, and the .pesticide industry. They include: ' 

J. Blair Bailey, University of California ^ 1 

.Emerson Bdi)i.eTyEnv\ronmental Protection Agency 

John Boehle, ]T^Ciha-Geigy Corporation 
•James J. Bonin, Consultant . - 

B. Jack Butlfer, University of Illinois 
' Jarnes E. Dewey, Cornell University ^ , 

Burton R. Evans, Environmental Protection Agency 

William D. Fltzwater, Envirotrmentfll Protection Agency 

L. C. Gibbs, US, Department of AgricAlture 

Edward H. Gl^ss, Neiv York Agriculturfll Experiment Station 

Wayland J. Hayes, Jr., Vanderbilt University ^ 

Fred W. Knapp, University of Kentucky 

John A. hoigxen.V niversity of Minnesota 

Otis C. Maloy, Washington Stafe University ' 
g Jarnes F. Miller; University of Georgia ' , ' • 

Frank Murphey, University ofDeldware 

Edward L. Nigh, Jr., University of Arizona 

Arthur Retan, Washington State University 

Hany K.Tayama, Ohio State University 

Gerald T. Weekman, North Carolina^ State University, joint con- 
sul^nt for EPA and USDA, orgariized the project and served as 
e^tor. He was assisted by Mary Ann Wamsley, USDA. ' * 

^ Many other people contributed greatly to the book'by reviewing 
it at various stages. They ^represent EPA, USDA, state regulatory 
agencies, the pesticide industry,^ environmental groups, and applica- 
tor asspciations. . . ' , 
, Contributors^to this Michigan manual included: 

'Donald Cress, Michigan mate Unwersity * 

Robert Kirkpatrick, Michigan, Department of Agriculture 
< George Bird^ Michigan State Univ'^er shy 

Richard Sauer, Michigan State University 

Robert Ruppel, Mfc/ifgfln State University 

Thomas Dudek, Michigan State University 



WEIGHTS AND MEASURES 



CONTENTS 

Laws and Regulations ^ 1 

Pests / ! 5 

Pest Control v..^ , 16 

Pesticides 20 

Labels and Labeling ^ . , . . 29 

Protecting.Man — Using Pesticides Safely . . 33 

40 

43 

Application Equipment 48 



Protecting the Environment 
Safe Use Precautions 



Wetghts ^ ^ 

16 ounces = 1 pouod 
1 gallon water = 8^4 pbimds 

Liquid Measure 

1 fluid oifTice = 2 tablespoons 
16 fluid ounces = 1 pint 

2 pints = 1 quart 

8 pints =' 4 quarts = 1 gallon 

Length 

3^ feet = 1 yard 

16Vi feet =' 1 rod 

5,280 feet = 320 rods = 1 mile - 

Area 

9 square feet = 1 squaje yard 

43,560 square feet = 160 square rods = 1 acre 

Speed 

1.466 feet per second = 88 feet per minute. = \ 
mph ^ ^ 

Volume - * • ^ ' 

27 cubic feet = 1^ cubic yard 



SOME SUGGES.TIONS ON STUDYING THIS MANUAL 



The information presented in this manual is de- 
signed to assist prospective private applicators to 
•meet the certification requirements under the fed- 
eral guidelines. Some, of it you jj^aj^Already know 
from your experience with using pesticides. The 
manual contains nine sections. A list ofself-help 
questions and instructions for completing the ques- 
tions arc at the end of each section. If you en-' 
counter difficulties in using the manual, please 
consAilt your county agricultural extension agent or 
representative oTthe Michigan Departnftent of Ag- 
riculture for assistance. 

Some suggestions on stiidymg the manual are: 

1. Find a plj\ce and time for study where you will 
not he disturbed. ^ 

2. Read, the entire manual througR once to under- 
stand^ the scope and form of presentation of-the 

\ material. 



3. Then study one section of the manual at a time. 
You may want to underlinejmportant points m 
the manual or take written notes as you study 
the sj&ction. 

4. Ai^wer, in writing, the self-help questions at 
the^ridof each section. InstructiOns'^on haw to 
use the^lf-h^p questions in your study are in- 
cluded wilh the questions. These questions are 
intended to aid you in your study and to help 
you evaluate your knowl^dg^ of the subject. As 
such, they are an important part of your study. 

5. Reread the entire manual once again when you 
have^finished studyirig'all of its nine sections. 
Review with care any sections that^you feel you 
do not fully understan(i. 

This manual is intended to help you use pes- 
ticides effectively an4 safely when they are 
needed. We hope that you will review it occasion- 
ally ta keep the material fresh in your mind. 



USE PESTICIDES SAFELY Awb EFFECTIVELY 



SECTION 1: Laws and Regulations 



Without pesticides, we would ^notfiav^ the food, 
fiber, and la^scape plants we need. But 'because 
pesticides can be dangerdus. Congress has passed 
liaws affecting pesticide use. These laws try to bal; 
ance the need for pesticides with the need to pro^^ 
tect people and the environment from their mis- 
use^ 

FEDERAL INSECTICIDE, 

fungicide; and rodenticide^ 
act (fifra), as^amenped . 

i " • 

^ You are taking this training because of a lav(^* 
passed by Comgress in 1972. It is often called by its 
initials — FIFRA. It requires you to show that you 
know th^ correct wa>Cto use and handle pesticides. 

Here are the parts of the law that concern you 
tire most: * . • r 

It says that all pesticide tijfees must be classified^ 

as eithergeneral or restricted. 

• It requires you to te certified as competent to 
. . use any of the pesticides classified for restricted 

^use, jjnd ^ , 

• It provides penalties ' (fines and jaiUterms') for 
people who do riot obey th^ law. 

Congress chose October 21, 1977, as the date for 
certification to go into effect, The Environmental 
Protection Agency (EPA), -acting uhder federal law, 
has by regulation set minimum standards of com- 
petency for all commercial applicators. Michigan 
has devel^Red a plan tforVcerfificatioiv-of compe- 
tency that meets minimum national standards. The 
. certifi6ation plan in Michigan is administered by 
the Michigan Dep3artnient of Agriculture. 

Classification of Pesticides 

Xiantifacturers must register every pesticide with 
EP^. By regulation, \yhen each pesticdde is regis- 
tered, all its uses^must be classified. EPA must de- 
cide whether each use is- a general or^a restricted 

^ lender the law, pesticide uses that will damage 
tH^;environment very little or not ^t alKvhen used 
as ^Ihe label directs can be classified as general . 
uses. Uses that could cause' damage even when 
uS;^d as directed on the label must be classified as 
restricted uses. They may bt carried out o^ly: (a) 
by '^someone 'who ijj certified, or (b) under a cer- 
tified person s 'supervision. 



Some pes'ticides may be classe^ as general use 
under some conditions and restricted us,e under 
others^ 
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Certification of Applicators ' 

•What is certificationPylt is proof that you know 
the safe and Correct way to carry out^ restricted 
uses. 



Prohibited Actions' ' 

The new laN\^ names man>; things you cannot do.. 
These two concern you most: 

1. You may not use a pesticide other than as the 
label or labeling directs, except when special 
regulations allow you to use it jgt a lower rate 

• than the label ^ecomm^nds. ] v 

2. You may ;iot dispose of any^estiCide or its con- 
tainer except as the label. or labeliiig directs. 

The applicator is responsible foj proper pes- 
ticide use. 
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Penalties ' 

' If you violate the FIFRA, you are ^ibject to civ^l 
penalties. They can be as much as $1,000 for each 
offense.^efore EPA can fine you, Vou have the 
right to ask for 4 hearing in your lown -city or 
county. Violations bf the law may alsd subject you 
to criminal penalties. They can be ks much as 
$1,000 or 30 days in prison, or both. I 



OTHEil REGULATIONS 



Transportation 

. Shipment of pesticides ai\d other dangerous sub- 
stances across state lines is regulated by the Fed- 
eral Department of 'Tj^ispbrtatio (DOT). DOT is"^ 
sues the rules for hauling these materials. 

DOT standard? tell you which pesticides are 
dangerous to man, and create a health hazard dur- 
ing 'tran sport ation. 

If you ever haul pesticides between states, you 
should know that: 

1. They mi£^ be in their original packages. Each 
package must meet DOT standards. 

^. The vehicle must have a correct sign. Manufac- 
turers must put the correct warning signs on 
each package. ^ 

3. Th4 pesticides may not be hauled in the same 
vehicle, with food products.- 

4. You must contact DOT right away after eachlic- 
cident: 

a. when someone is killed, 

b. when someone is injured badly enough to go 
to a hospital,* or 

c. when damage is4nore than $50,000. 

5. You must tell DOT about all spills during ship- 
ment. 

Local laws may require you to take additional 
precautions. 

Aerial Application 

^ Application of pesticides from 'airplanes also is 
regulated by the Federal Aviation Administration 
(FAA) ;and.by Michigan Aeronautics Commission. 
FAA judges: 

• the flying abilities of pilots, and 

• the safety of their aircraft. " 

FAA rules, too, ^ay that an aerial applicator may 
not apply any pesticide except as the kbel directs. 



Worker Safety • 

The Occupational Safety and Health Act flf 1970 
4s administered by The Occupational Safety and 
Health Adminstration (OSHA) in the Department 
of Ldbor (DOL). It requires anyone with 11 or 
more workers to Iceep records and make'reports. 
The. records must include alt work-related deaths, 
injuries, and illnesses. Minor injuries jieeding oi^ly * 
first aid treatment need not be recorded. But a rec- 
ord must be made if the injury involves: 

• ipedical treatment, 

• loss of consciousness, 

• restriction of work or motion, or 

• transferto another job. 
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Residues 

The pesticide that stays in oKon raw farm prod- 
ucts or processed foods is csilleain^sidue . EPA 
sets residue tolerances under- regulations au-' 
thorized by the Federil! Food, Drug, and Cosmetic 
Act. A tolerance is the concentration of a pesticide 
that is judged safe for4mman use. Residues in 
processed fSods aire considered to be fdod 
additives arid are regulated as such. 

Tolerances are expressed in pafts per million^ 
(ppm). One ppm equals on^e part (by weight) of 
pesticide for each million parts of farm or food 
product. Using pounds as a measure, 50 ppm 
would be -50 pounds of pesticide in a million 
pounds of the product. The same pesticide may 
haveia different tolerance on different products. It 
might be 50 ppm on grapes and 25 ppm on apples. 
^ If too much residue is found on a farm or food 
product, the produ^it may be seized or condemned. 

The label will tell* you how m^ny days before 
harvest the pesticide* may be applied. Follow the 
label exactly. Then you carW be sure you are not 
breakin^the law. . 



MICHIGAN PESTIiSIDE j 
CONTROL ACT 

In order to assure that farmers of this state will 
continue to have access to essential and commonly 
used pesticides, the Michigan .Legislature passed 
the Pesticide, Control Act of 1976. This legislation 
gives the director of agriculture authority to certify 
private applicators (farmers) as required by the 
'federal law and to prescribe standards for certifica- 
tion by regulation. Some important provisions of 
the act that you should be familiar with are listed 
below: 

1. Any person using or supervising the use of a 
"restricted use'' pesticide must be certified by 
the director of agriculture. 

2. Commercial applicators for hlfe must be cer- 
tified to use or sup^ervise the use of both "gen- 
eral use" and "restricted use" pesticides. 



ERLC 



3. Commercial applicators*^ hire must obtain an 
* sfnnual license and provide proof of financial re- 
sponsibility. • ^ * ^ 

4. Noncertifie'd applicators'applying restricted use. 
pestiii^es must be under the control and super- 
vision of a certified 'applicator'* 

5. Dealers who ^ell restricted use pestipides must 
obtain an annual license an4 submit a record 'of 



sales to the director. 



6^ Restricted use pesticides^ may be made avail- 
•ahle only to licenced* dealers and certified 
applicators. • . 

7. Pesticides must be used according. tp labeled 
directions. * ' . ^ 

8^. Violation of the'act is a misdemeanor subject to 
a maximum fine of $500, and may result in re- 
vocation of the person's certification or license. 
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Self-Help Questions on Sectib'n M - Laws and Regulattot^ 

■ , S ' ' • ' 

Now that you have studied the section, ans.wer the following ques-.. 
tions. Write the answers in pencil withoui referring back to 'the text. 
When you are satisfied with yoiir written^ answers, see if they are cor-^ 
rect by checking therri in the text. Erase and write in the correct answer ^ 
if your firM answer is wrong/ • . • 



1. What three points of this Federal Insecticide, 
Fungicide and Rodenticide Act (FIFRA) will 
inost concern you? 



6, Who is'rtsponsible for the proper use of a pes- 
ticide? 



What agency of the state go^rnment will ad- 
ministrate the provisions of the new act? 



7. Can violations of the FIFRA regulations result 
"in criminal penalties for the offender? 



\ 



3, Wiil pesticides be classed as "general use*" 
only if they pos^Uttle or no threat to the envi- 
ronment when used as directed on tfie label? 



8. Is it legal to transport pesticides across state 
lines in a vehicle that is also carrying food 
. products? ■ ' 



4. Can a "restricted use"j^stiqide be used by an 
uncertified person uiforking under the direc- 
tion of fl. certified applicator? 

5. What does the word' certified mean with Ye- 
gard to a private applicator of pesticides? 



9. Are aerial applicators regulated both hy* the 
federal Aviation Administration and by the 
state? 



10, Must you report cqses of severe poisoning to 
the Federal Occupational Safety and Health 
Administration if you employ five people? 
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IL What4oes the, term residue mean with regdrd » 16. WhcTis required to be licensed to apply pes- 
to pesticides? ' ' * , ticides? 



12,' Where can youjind information on how many 17. Are persons under the control and supervision 

days before harvest you can apply a pesticide of a ' certified applicator required to be cer- 

hnd still avoid (Tn excessive residue on the - tij^ed? 
crop? 



13, What does the term tolerance mean wiVi re- 
,gard to pesticides? , ' i 



18. ^ho can obtain restricted use pesticide^? 



14. Who has authority to certify applicators in the 
State of Michigan? • ^ , " 



15. Who is required to be certified? 



^9, js it illegal to us£ a pesticide for purposes 
other than the labeled use? 

' 

20, Can a person s^ certificafioiP, h,e revoked for a\ 
violation of the Michigan Pesticide Gontroll 
Act? . 



SECTION 2: Pests 



The first step in solving any problem is to un- . 
derstand what is causing it. So the first step in your 
job if to recognize the pests you need to control. ^ 
' WeTavor certain plants and animals that provide^ 
tJS food^d fiber. But we also provide good grow-\ * 
ing conditions for other plants and animals that f 
.hanA them. Thes.e living things that compete with 
^ us for food and fi^er, or attack us directly, are 
pests. The living plant or animal a pest depends on 
fot survival is called the host. 

Pests can be put into six main groups: 

• insects (p^s mites, ticks, and spiders), 

• snails and «lugs, 
vertebrates, 

• weeds, , ^ ^ " 
•^lant,,disease agents, ^jid 

• nematodes. ^ ^ 

Most applicators know most ©f the pests thay see 
on the job. But sometimes upfamiliar pests may 
appeaf. You can get identification, aids, publica- 
tions, and pictures to help find out what they are. 
But the best thing to do is to contact local experts. 
Ask your county Extension agricultural agent or 
other competent consultants to help you. 

^ . INSECTS 

Insects thri>^e in more environments than any 
other group pf apimals. They live not only on the 
earth's surface but within the soil and in water. 
They are at home in deserts, rain forests, hot^ 
springs, snow fields, and d^rk caves. They 'eat thie ^ 
choicest foods of man's table. They can even eat 
• the table. 

Many types of insects affect crops. They cause 
, damage in* a variety of ways. They may: 

• ,feed on leaves, , V ^ 

• tunnel or bore in stems, stalks, and branches, 

• feed on optunnel in roots*,* ^ 

• feed on and in seeds and nuts, 

• suck the sap from leave?, stems', roots, fruits, and 
flowers, and / * 

• carry plant disease agents. 

^ The plants are damaged, wealcened, or killed by 
such insect action. This causes reduced yields, 
lowered quality, and ugly plants of plant products 
that cannot behold. Even after harvest, insects con- 
tinue their damage in the stored or processed 
If ' . 



products. Insects also feed on and in man and 
other animals. Some of these pests cyr>» jtjjease 
agents which have caused millions of deaths to 
man and livestock. 

f Not all insects are pests. Some help man by 
(^oing such things as pollinatiiig plants or feeding 
*on other insects that are pests. 

Recogr\izing Common Features of Insects 

All adult in§^ects have hvo things in common — 
they have six jointed legs and three body region^. 
But how do you tell one insect from another? The 
most important papts to^look^at a^re wings and 
mouthparts. Some 'insects have nc^wings. Others 
have twQ or four. The wings vary in^gpe, size, 
thickness, and structure. Insects^ withVphewing 
m^outhparts have toothed jaws that bite and te^&the 
fcjbd. Irysects with piercing-sucl^g mouthparts 
have a long beak which they force into a plant or 
anipial to suck out fluids or blood. , ' 

Almost all insects change in shape,, form, and. 
size during their lives. This change is cajted 
metamorphosis. • ' 

Some insects change only^ in size as .they de- 
velop. The adult lays- eggs. A nymph which looks 
like^a tiny adiHt^atches from the egg and goes 
.througlf several stages. These nymphs change into 
wingless, adults. The silverfish is an example of 
this type of insect. ^ 

Some insects change ^rm slightly. Their 
nymphs hatch *from eggs. These nymphs, whic'h 
have no wings^ go through several growing stages. 
They change into winged adults. Grasshoppers are 
examples of such insects. 

Other insects change completely. Th^y go 
through four stages. The larva hatches from an egg. 
The larva is also called a worm, caterpillar, grub or 
maggot. This is. the stage in which. the^e inserts 
\grow,t4ie /nost and do the most damage. When 
full-gro\vi», the larva changes into a pupa. During 
the pupaF stage it changes into the q^ult. The adult 
*stag« usually. has wings. Butterflies are well-known 
examples of these \nsects. « 
^Jiere ar^ the insect groups' that include most of 
the insects that man considers pests. Yo«>shbuld be 
familiar with the characteristics of eacl\ group that 
you control^ and the ..type of damage each group 
does. • * » 
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Chewing lice: wings; che^^ij^ mouthparts; 
broad he^ad; young and adult look' alike; Usually 
found on birds, poultry and lives^lc^They' cai}«e 
skin irritation and reduced^ weight gain and;fe:^ 
d\iced milk and egg production. * . " ' " 




Grasshoppers and criikets: Most have wings, but 
are not fully developed: top pair of wings is leath- 
ery; chewing mouthparts; young and adults look 
alike, but yoting lack wings; grasshoppers usually 
feed on plant leaves afid. stems; crickets are found 
in the field. They eat almost anything jmade from 
plants. * * 




Tnie bu^s:^ Some Have w4ngs, soi^je do not; top 
pair of wirigs is- partly feathery and partly transpar- 
ent^ piercingVsuckfng mouthparts, young and 
adults look alike, but young lack wings; suck^the 
juice from J^lantS; reduce the^vitality and yield of 
plants, and may carry p^ant drsease agents; tar- 
nished plant bu^s are in this group. 



V 




Sujcking lice: No wings; piercing-sucking 
.mouthparts; narrow he^d; young and adults look 
alike; some feed on livestock;, their bites may be 
painful and pause itching. 





Aphidsy leafhoppersy spittlebugs and scale in- 
sects: S^ome have wings, some do n^t'; piercing- 



^ ^ ^ ' ouinc nave wings, some ao tiqx; piercing- 

Thrips: Some have7ringed Wings, others have no '^sucking ^mouthparts; young of aphids, leafhoppers. 



wings; raspj,ngi^combination' of chewing and suclc 
ing) mouthparts; young and adults loo^ alike; usu- 
ally found^in flowers or^buds of plants; may cause 
misshapen or poorly developed flowers, buds, 
fruits, heads, and leaves. 



~ - . ' ' i » — " ~ " > 

and spittlebugs look like the adults; adult scale in- 
sects are scale-covefed arul stay in one place on the^ 
plant; suck the juices^^m pla^its; reduce the 
vitality and yield of planft; some ca/ry plant dis- 
ease agents. 
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Moths and butterflies: Many adults have four 
large wings with some scales that rub off easily; 
most moths are a dull brown cglor, butterflies are 
brightly colored; mouthparts of some adults are 
lacking or are a coiled tube used for sucking, lar- 
vae are caterpillars, usually v^^ith six jointed legs 
and ten soft, fleshyji^gs;^ larvae have chewing 
mouthparts. Larval s^ges are important pests on 
many crops: they damage leaves, stems, tubers, 
and fruit. 




Flies and mosquitoes: Adults have only two 
wings (other winged insects have four); mouthparts 
of adults piercing-sucking, but may be slightly 
modified for sponging, rc\sping, or cutting, young* 
(except mosquitoes) are called maggots; head of 
young usually not well-defined; mouthparts are 
small, dark, and' hooklike; immature n\osquitoes 
live in water; they have a well-developed head 
. with chewing motithparts, maggots usually feed on 
plant seedlings and ^oots, in organic matter, in 
water, and in other damp places, sonnie magigots 
(cattle gtubs and wool maggots) feed on animafs, 
some adults carry disease agents, some flies or 
mosquitoes when in large numbers c^n reduce the 
production efticiency of animals. 





Beetles: Two top wings on adults usually hard 
and shiny and thfe boflfom wings transparent; chew- 
ing mouthparts; young are gnibs, larvae, or worms 
some have no legs, others have six; young and 
adults are found on plants or in soil; both the adult 
and larval stages may damage stored food products, 
plants, and, in some cases, animals and anim^il 
products. 



Bees^ wasps^ ants and sawflies: Most adults have 
\^j,a narrow waist, sawflies _jare an exception, some 
""^have four wings, %ome have none, chewing 
mouthparts; most immatures ane wormlike with no 
legs, immature sawflies are caterpillarlike, most 
home in nests in soil, or in nests* made of mud, 
paper, or wax. Painful sting of man\ adults makes 
som^ of these a pest; others may damage wood 
products.. 
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^ MITES, TICKS AND SPIDERS 

• 

Mites; ticks an4 Spiders are closely related to in- 
sects. The main differences are that the adults have 
eight jointed le^s'instead of six and have two body 
regions instead of three. They do not have wings. 

Recognizing Common Features of Mites, 
Ticks, and Spiders . 




Mites: Adults and nymphs hkve eight legs, larvae 
hav^jsix; very small — about the size of the period 
at the end of tKis lihe. No wings; piercing-sucking 
mouthparts; soft-bodied; injury they cause usually 
is noticed before the mites are found; .wheft pres- 
ent on plants in large nuihbers, their i^eeding turns 
foliage and buds wKitish, reddish, or brown; some 
may scar^fruit; some mites make thin webs on 
plants; on animals, they/^?tHse severe skin irrita- 
tion, re^iness, ^cabs, and scaiine^; chiggers (also 
calle(Kjiggers and red bugs) wjhich attack man are' 
mites. 




' Ttcfo: •♦Adults and nymphs have eight legs, larvae 
nave sixjieather^ or soft (sometimes colored) body 
without a distinct head; piercing-sucking mouth- 
parts with which they firmly attach ftiemselves to 
the host animal; parasitic on birds and animals, in- 
cluding man; must have bl^^d to complete their 
life cycle; some carry diseas\agents to man and 
animals. 





Spiders: Eight legs; biting mouthparts; vary in 
length from a fraction of an inch to five or six inch- 
l^fiil to man \)ecau5e they eat inspects, but 
and excretions may be a nuisance; Ijlack , 
widow and brown recluse bites are dangerous'to 
man. 



SNAILS AND SLUGS 




Snails and slugs are members <Sf a large group of 
animals called mollusks. Snails have a hard-shell; 
slugs have no shell. They feed on plant foliage! 
They are pests in lawns, landscape plantings, 
greenhouses; and crops. *^ * 
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RECOGNIZING COMMON FEATURES 
OF VERTEBRATES 

All vertebrate animals have a jointed backbone. 
Vertebrates include fish, snakes, turtles, alligators, 
lizards, frogs, toads, salamanders, birds, and mam- 
mals. What may be a pest animal in some situations 
may be highly desirable in others. A muskrat, for 
instance, is a fur-bearing animal, l)ut its burrows 
may weaken man-made earthen dams. 




Man has caused most fish problems. We have 
put some kinds where they normally would not be. 
'We think some fish are undesirable because they 
are not useful for sport or for food. Others compete 
with moje desirable species. Some fish are mter- 
mediate hosts for parasites of man. 




Reptiles and Amphibians 

Reptiles (snakes, lizards, turtles, and alligators) 
and amphibians (frogs, toads, and salamanders) 
may cause locaLproblems. Although most of them 
do little damage, many people fear or disJike th^m. 
Poisonous snakes can be a real problem. So can 
snakes and turtles in fish hatcheries or waterfowl 
production areas. 




Birds 

Bird damage is quite varied. It includes: 

• structural damage by woodpeckers, 

• destruction of feed and of fruity nut, grain, 
timber, and vegetable crops by seed- and fruit- 
eating birds, 

• hazards to animal and human health caused by 
birds like pigeons and parakeets, and 

• annoyance caused by^)irds roosting^ near dwell- 
ings. ^ 

. Peck marks, tracks, feathers, and droppings are 
signs of bird damage. ^ 

Mammals 

Damage by mammals is varied. Some cause seri- 
ous health problems to livestock and humans. Dis- 
ease agents mammals transmit to man cause rabies, 
plague, food poisoning and tularemia. Killing of 
other animals by mammals is costly. Some djumage 
fruit, vegetable, nut, grain, rarige, and tree irops. 
The damage they do to dams and ditches okn be 
very costly. They damage such things a^ lawns, 
clothing, furniture, and buildings by gnashing and 
burrowing. Mice and rats annoy by living. in our 
homes, offices and Cactories. 

How do you tell what mammal caused the dam- 
agePTou can eliminate some suspects if you know: 

which animals are found in yQur part of the state, 

• what kinds of places they live in, and 

• what their habits are. 

Animal signs (tracks, droppings, toothmarks, dig- 
gings, burrows, haired scent) plus the type of 
damage will give ymi further clues. ^ 

WEEDS 

A weed is simply ''a plant out of place." Weeds 
are a problem because: * 

• they feduce crop yields; 

• they increase costs of production; . ^ 

• they reduceUjuality of crop and livestock prod- 
ucts; 

• some cause skin irritation and hay fever; some 
are poisonous to man, his livestock, and wildlife; 
and they spoil the beauty of turf and landscape 
plants. 
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RecoghizingCommon Features of Weeds 
. Before you pan contrp^ weeds, you need to know 
something about how they grow. One important 
feature is the length of their life cycle. 





Annuak: Plants with a one-year life cycle are 
annuals. They grow from seed, mature," and pro- 
duce seed for the next generation in one year or 
^ess. They may be grasslilce (crabgrass and foxtail) 
or broad-leaved (pigweed and cocklebur). 



n 



Winter annuals are plants that grow from seeds 
which sprout in the fall. They grow, mature, pro- 
duce seed and die before summer. Examples: 
cheat, henbit and annual bluegrass. 





' Simmer annuals are plants that result from 
seeds which sprout in the spring. They grow, ma- 
ture, produce seed and die before winter. Exam- 
ples: crabgrass, foxtail, cocklebur, pigweed and 
lambsquarters. 



Biennials: Plants with a two-year life cycle are 
biennials^ They grow from seed and develop a 
'heavy root and compact cluster of leaves the first 
^ year. In the second year they mature, produce seed 
and die. Examples: mullein, burdock and bull this- 
tle. 



ERLC 



10 



16 



Perenniah: Plants^ which live more than two 
years and 'may live indefinitely are perennials. 
During th^ winter; many lose. their foliage and the 
stemsi of others may die back to the ground. Sorrie 
grow from* seed. Others produce, tubers, bulbs, 
rhizomeS' (below-ground rootlike sten\3) or stolons 
(above-groui^d ^t^ms atid produce roots). Exam- 
ples: field bindweed, ^i^pdelionand plantain. 




Creeping perennials pYoduce seeds*but also pro- 
duce rhizomes and stolons. Examples: Bermuda 
grass. and field bindweed. * 
r Simple perennials normally reproduce by seeds^ 
But root pieces may produce new plants following 
mechanical injury during cultivation. Examples: 
dandelions, plantain, trefes and shrubs. 




RECOGNIZING COMMON FEATURES 
OF PLANT DISEASES 

A plant diseajse is any harmful condition that 
makes a plant different from a normal plant in its 
app'earance or function. Plant diseases are divided 
into two groups based on their cause. 

Nonparasitic Plant Diseases 

These are caused by nonliving agents. The 
causes can include such things as: 

• nutrient deficiency, « 

• extreme cold or heat, 

• toxic chemicals (air pollutants, some pesticides, 
salts, too* much fertilizer), 

• mechanical injury, arid 

• lack of or too much water. 

These diseases cannot be passed from one plant to 
a^nother. 

Parasitic Plant Diseases 

These are caused by liyjng agents which live 
and feed on or in plants. They can be passed from 
one plant tq another. The most common causes of 
parasitic diseases are: 

• fungi, 

• bacteria, ' ' 

• viruses, and ' , , 

• nematodes. \^ / 
Three things are required before k parasitic dis- 

sease can develop: 

a susceptible host plant, 
arpfea§itic agent, and 



an environ 
ment. 



arasite deviTbp- 




Bulbous perennials may reproduce by seed, 
birfblets, or bulbs. Wild garlic, for example, pro^ 
duces seed and bulblets above ground and bulbs 
below ground. 



Fungi: These are plants that lack gr^en color 
(chlorophyll). They cannot mAke iheir^own food^ 
There are more than 100,000\kinds /of fui\gi of 
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many types and sizes. Not all are harmful, and 
many are htflpful to man. Man/,are microscopic, 
but some, such as the mushrooms, may be quite 
large. Most fungi reproduce by spores, which' func- 
tion about.the same way seeds do. Fungi may at-, 
tack a pl^nt botl^ above and b^ow the soil suijace. 

Fuhgus diseases include apple scab, anthracnose 
of beans, $mut in com and powdery mildew on 
landscape plants. 




* Bacteria: These'^are microscopic, one-celled 
plants. They usually reproduce by simply dividing 
in half. Each half becomes a fully developed bac- 
terium. Bacteria^can build up fast under ideal con- 
ditions. Some can divide every 30 minutes. Fire 
blight of pears, halo blight of beans and bacterial 
leaf spot on peaches are caused by bacteria. ' 




nary microscope. They are generally recognized % 
Jheir effects on' plants. Many Viruses that cause , 
plant disease are carried by insects, usually aphids. 
or leafhoppers. Viruses are easily carried along in 
bulbs, jrobts, cu^ngs, and seeds? Some virules are 
.transmitted when machines or men touch healthy 
plants after touching diseased plants. A few are 
transmitted in. pollen. At least one virus is transmit- 
ted by fungus. A few^rare transmitted by nema- 
todes. Wheat streak mosaic,*'tpbacco mosaic and 
com dwarf ^ire diseases caused by vimses. 




Viruses: These are so sniall that they cannot b^ 
Seen with the unaided eye or evejj^ith an oi4izJ 
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Nematodes: These are small, usually microscopic, 
roundworms, also called eelwprms. Many nema- 
todes are .harmless. Others may attack crops 
planted for food, fiber or landscape purposes. 
Some species attack the above-ground plant parts, 
such as leaves, stems and .seeds. But most Species 
feed on or in -the roots. They may feed in one loca- 
tion, or they may constantly move through the 
. roots. Nematodes usually do not kill plants, but re- 
duce growth and pl^nt health. They may weaken 
thfe plant and make it susceptible to other disease 
agents. 

All nematodes that are parasites on plants have a' 
hollow feeding spear, They use it to puncture plant 
cells and feed on the cell contents. Nematodes may 
develop and feed either inside or outside of a 
plant. Their life cycle includes an egg, four larval 
stages, and an adult. Most larvae look like adults, 
but are Smaller^The females of some, such as root 
knot and qyst nematodes, become fixed in the plant 
tissLe. Their bodies become swollen and rounded. ^ 
The roof knot nematode deposits its eggs in a mass 
outside of its body. Thex^t nematode keeps part 
of its eggs inside its body after death. They may 
survive there for many,years. 
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Development of Plant Diseases 

' A parasitic disease depends on the life cycle, of 
•the parasite* The environment affects' this cycle 
greatly; temperature and riioistiiice are especially 
important. jThey affect: 

• the activity of the parasite, 

• the ease with which a pl^nt becomes diseased, 
and 

• the way the disease develops/ 

' The disease <process^starts when the parasite ar- 
«L, rives at a part of a plant where infection can occur. 
'^^This step is caWed J noculat ion. If environmental 
conditions are good, the parasite will begin to de- 
velop. This stage before injury develops is called 
incubation. If the parasite can get into the plant, 
the stage called infection starts. The plant is dis-- 
eased when it responds to the parasite. 



The three mi^in ways a plant responck are: 

1. overdevelopment of tissue, stich as gallS^ swell- 
ings and leaf curls, 

2. underdevelopment of tissue, such as stunting, 
• lack of chlorophyll and incomplete develop- 

rnent of organs, and . 
3^death of tissue, such as blights, leaf spots, wilt^ 
ing and cankers. 

Identifying Plant Diseases 

You cannot always tell one plant disease from 
another just by looking at t^ie plant itself Because 
.many di.sease agents cause similar injury, you need 
other evidence. Identifying the cause is a better 
way to identify the disease. You usually need a mi- 
croscope or magnifying lens to see such things as 
fiingus spores, nematodes or their e,ggs, and l)ac- 
teria.. You need more training to find and identify 
the cause of a disease than vou need to observe the 
effects. • 



Self-Help Questions on Section 2 Pests 

"^ow that you have studied the section, answer these questions,' 
Write the answers with pencil without referring back to the text. When 
you are satisfied with your written answers, see if they are correct hy 
checking them in th'e text. Erase and write in the correct answer if your 
first answer is wrong.'' 



1. what is the first essential step in pest control? 5. How can insect.^ cause damage?. 



2. What is meant-by the host of a pest? 



6. Are all insects pests of man? 



3. iVamfe the six^main groups of pests. 



7. How many legs and how many body regions 
do inserts have? 



4. Who should you contact for identification of a * 8. What two parts of an insect are most impor- 
- pest that you cannot identify? * ' tant in identifying the insect? > 
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^ 9: What d^s the word metamori^hosis mean? 21. What type of mouth parts do bees, wasps, ants 

♦ ^ and sawflies have? 



Do insect nymphs have wings? 

' H. What are some 'other coinmon names for lar- 
vae? ' ^ ■ 

12. What hosts do chewing lice have? 

{ 

'13. Do sucking lice have wings? 
14^ What type of mouth^parts do thrips have? 

15. What do cri^k^s feed on? . ^ 

16. What kind of mouth parts do true bug^s have? 

y 

17. Do aphidsand leaflioppers carry plant disease? 



18. How fl^ahy le^gs do larvae (or caterpillars) or 
butterflies and moths hav^? * \ ( 



'19, What is characteristic of the lop wings of bee- 
tles? 



22. Howjjiany legs and how many body regions do 
mitesy ticks and spiders have? 



23. Are mites hard bo(fied,or softbodied? 

\ 

24. Why do ticks have to feed on blood?^ 

. ^- • 

25. How are spiders useful io^man? 



26. Do slugs have a hard shell? 



27. What are animals with a jointed backbone 
called? " ^ ^ , \4, 



28. Why are sonie fish considered pests? 



29. What kind of reptiles are poisonous? 

J 

• V 

30, ^Are birds p'ests onhj because they eat seeds?-- 



1 ' ' 

31. What kind of animals can carry the disease 
rabies? v . " 



^0. How many wings do mosquitoes' and flies have? '32. What is a toeed? 
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If (33. Why are weedsjxfnsidered pests? 
'V tf 34. When do seeds of summer annuals sprout? 



35. W%n rfo winter annuals produce seed? 



36. U^/i«f is a plant that lives for two years cqlled: 
57.- Do creeping perennials produce rhizomes? 



43. What three things are required before a 
. parasitic diseas'/catt develop? 

44. How do most Jungi reproduce? ^ 



45. \yhat are hacteriq? 



46. Caix viruses he .seen by u%infi an ordimmj mi- 
^croscope? 



, 38. H(Tw do simple perennials normally repro- 
duce? 



47. Do nematodes usualUf kill their hosts? 



39. Are bulbs produced above or belaw the 
! ground? 



48. What are thj^stages of the J if cycle of a 
nematode? 



4(1. What is a plant disease?' 



49. What two environmental factors are especially 
important to the life cycl^ of a disease or- 



gantsm: 



41.* Is mechanical damage to a plant considered to - ^ 

he a nonparasitic disease? ' .50. What does the Xwrd inocuhitUm mean? 



42. Name four living agents* thai cause plant dis- 51. What are^the three main ways iiiata plant 
eases. - \ , may responxl to parasitic disease. 
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SECTION 3:Wesi Control 



To solve pest problems, you mnsU ^ * ^ 
identify the pest, ^ 
know what control methods are available, ., 
evaluate the benefits and risks of each method or 
combination of methoH^,* ^ ^/ 

choose the methods that are most effective and 
will cause the least harm to you and the envi- 
ronment,* ^ . 
know th§ correct use of the methods, and ' 
know local,.'state, and federal regulations that 
apply to th^ situation. 



PRINCIPLES OF PEST CONTROL 

We often talk about the "war" against insects, 
plant diseases, wee(|| and rats. In a war between 
countries, would a national leader use. only the 
army? Wouldn't he also use other tools, such a.s the 
navy, the air force, and propaganda? * * 

Yet, in our struggle against pests, how bften do 
we just use the-handiest or cheapest pesticfde?' 
How often do we forget to consider other methods 
or combinations of ^methods? How often do we 
forget about effe'c^ts orr the environment? It may be 
too often.' 

The use of a combination of methods to control 
pests is basic to all pest control. Modern i^est con- 
trol is: (a) using all available methods to keep pests 
below economically harmful levels, and (b) dctrriag- 
ing the environment as little as possible^ in the 
process. 

* The challenge lies in our ability:, 

• to control pests so that injury caused by them is 
held to a minimum, and 

• to recognize when direct action, such as a pes- 
ticide application,. is necessary. 





^ Rests fant Varieties ' 

Some crops, anirpals, and woods resij^i^vpests bet- 
ter than others. Some crops and woods are immune 
to certain pests. By using resistant types, we make 
the environment l^ss favorable for pests. This] 
makes it easier to keep pests below harmful levels. 



PEST CONTROL METHODS 

Many pest control methods have been known preaarors and diseasef a, 



Biological Control 

Biological control is most common for irfsecti 
* rtiites, ancj some weeds. Biological control pccu/ 
naturally. Releasing more of a pest's r/atui 
enemies — parasites, predators and disease/agei 



call them, and the way we put them together are 
new. Here are the most important pest control 
methods. - 



trol M^tp^:^^e5is come ffom. other coimtriesjl Bn 
ing their natural^ enemies often help.s/con 
them 



CQn- 
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Cultural Control 

Planting, growing, harvesting and tillage prac- 
tices may help or harm pests. Cultivating is harm- 
ful to weeds but may result in the spread of dis- 
eases and nematodes. Other* practices such as crop 
rotation, methods of construction, time of planting 
and proper fertilizatfon^all affect pegts. 



Sanitation 

Removing the source of food helps qontrol some 
types of pests. Rat and fly control is often hard un- 
less you remove thd^d or filth they feed on. 





MechanicaUPhysieal Control 

Some physical methods and examples of their 
use are: 



# 

- • 
• 
• 
• 
• 
• 



traps for rats, mice and^birds; • 

barriers to protect against termites, rodents and 

flies; 

light td attract or repel. pests^ 
sound to kill, attract or repel pests; 
heat to kill pests; 
cold to kill pests; 

radiation to sterilize or kill pests; and 
electrocution to kill pests. 
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Legal Control ^* 
« 

Legal controls result from federal, st^te or local 
laws and regulations. They inefude such things as: 

• quarantines, 

^ inspections, <> 

• embargoes, and , ^ 

• coij^pulsory crop or product destruction. 



Pesticides * • 

Pesticides often must be used. Other methods 
cannot always pfeyent harmful pest levels. Use 
pesticides: * ^ 

1. where they are needed, and 

2. in the amount recommended to do the job, and 

3. where they caVi be used safely. 

Sele.ct and-use them so they work with other 
methods. Be careful not to harm yourself or the en- 
vironment. Using pesticides along with other 
methods is often better than using any one method 
by itself. 



PUTTING IT a£l together 

The combination of methods you choose will 
depend on the kind and amount of control you 
need*. The three main types of controls are preven- 
tion, suppression and, eradication. ^ 
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Prevention - - ' 

Prevention is keeping a pest from becoming, a 
problem^. Includes use of, or combination of, such 
things''as: * ' , • ' ^ , 

• sanitation, 

• resistant plants, animals or wood, 

* • treated seed, ^ 

• pesticides, • i 

• cultural controls,, i 

• quarantines, and * / 



P seed certification. 



Suppression T. 

Suppression is reducing pest number or damage 
to an acceptable level. Includes use of, or combina- 
tion of, such things as: 

• sanitation, 

• resistant plants, animals or wood. 



• pesticides, and 

• cultural controls. 

^Eradication 

\ ^ Eradication is destroying or femoving/ i pest 
completely from a crop, an area or a geographic re- 
gion. \ 
Remember, the ^ost important principle of pest 

^ control is: * ^ 



Use a pest control method only when thatinethod 
will prevent the pest' from causing more /damage 
than is reasonable to accept. * j j 



\^Ev.en though a pesf is present, it may liot do very 
much harm. It could cost more and cause more pn- 
virQnmental damage to control the pest than would 
"have been lost because of the pest's damage. , 



Self-Help Questions on Section <i - Pest Control 

^ c ' ' " , * ' ' 

Now that tjou have studied the section, answer ^these, questions. 
Write the answers with pencil without referring back to the text. When 
you are satisfied with your written answers, see if they are vorrect*by 
checking them in the text. Erase your)answer and write in the correct 
answer if your first answer is wrong: 



J. Is the use of a pesticide usually the best way 
' to control a, pest? 



2. Should possible damage to the environm^fUbe 
considered. in choosing a pest control method? 



5. What are some common cultur-al controU? 



6. What kixid^of a control measure is the use of 
light to attract or repel pests? 



3. What h meant hy ajyest-resistant variety? 
r . • » 



7. Cah rat or fly control be effective where prop- 
er^sanitation is not flowed? 



4. W/iflf is mjeant by natural enemy with regard, 
- to pests? 



V 

8. Is a quarantine a type of le^al control for 
' pests? ^ 




Are phticid'es often needed forpest control*, ^12. - How does ^radimtion differ^ftom suppres- 



^yhat h thj^ord to indicate the keeping of a 
p^st from becoming a problem? 



11. What does the word suppression mean? 



sionr 



13. What is the jiiost important principle of^pest 
; \control? Understanding bf this principle is 
' fundamental to sound pest control. , 
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SECTION 4: Pesticides 



After considering all available control methods, 
you mayidecide that a pesticide is needed. Here 
are some things you should know -in order to 
choose the right pesticide and use it most effec- 
.lively. , ' , ^ ^ , ; 

Pesticides are chemicals used to destroy, prevent 
or control bests. They also> include: (a) chemicals 
used to atti;^act or repel pests; and (b) chemicals 
used to regulate plant growth or remove" or coa^ 
leaves. Here are the typ^and jises of pesticides: 

^" 

Insecticicle: contrt)ls insects and other related pests 

such as tij^s and spiders. ^ 
Mitidide: controls mrtes. . 
Acaricide: controls mites, ticks, and spiders. 
Nerjiaticide: controls nematpd^^ ' 
Fungicide: controls fungi. / 
Bactericide: controls bacteria. " \ 

Herbicide: controls weeds. 
Rodenticide: controls rodents. 
Avicide: controls birds. . * 

Piscicide: controls fish. 
Mplluscitide: controh slugs and snails. 
Fredacide: controls vertebrate pests. ^ 
Repellent: keeps p^ests away.. ^ 
Affrccfanf: lures pests. #i ^ * 

Plant growth regulator: stops, speeds up, or 

otherwise changes normal plant processes. 
Defoliant: removes unwanted plant growth with- ' 

out killing the whole plant immediately. 
^esiacant: dries up plant Jeaves aad stems^nd in- 

Av^^n^ptj^^it.^^ of plants to re- 

. ]l@<!%-ijn)^^tM^^ loss (transpiration). . 





iTHE^ATUBE OF PESTICIDES 

Pesticides can be grouped 'according to their 
eheYnical natur|^ The groups are: 



Inorganic Pesticides ' \ 

<*hese are^made from minerals. Minerals use5 ' 
most often are arsenic, copper, boron, lead, mer\, 
cury, sulfur, tin and zinc. Exairfples: lead arse^\te,^ 
Bordeaux mixture, and Paris, green. ^ 



/ 
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^^hetic Organic PesficiB.es ' 

These are man-made pesticides. They contain ' 
carbon, hydrogen and one or more othe/efeoients 
such as chlorife, phosphorous and nitrogen. 
Examples: 2, 4-D, atrazine, captan, parathion and 
malathion." 




hiving Micro-Organisms 

These are viruses, bacteria and fungi that are 
produced by man. Examples: the bacterium Bacil- 
lus thuringiensis, and the polyhedrosis virus. 



\ 




Plant-Derived JDrganic Pesticides 

These are made from plants or plant payts. 
Examples: rotenone, red squill, pyrethdns, 
strychnine and nicotine. 

HOW PESTICIDES WORK 

Pesticides also c£fti be grouped accordin^g to what 
they do. Many synthetic organic pe.sticides work in 
^ more than one way. Read the label to find.out what 
each pesticide will do. The major groups are: 

a - . ■ - ( 



Protectants: applied to*plants-, animals and prod- 
ucts to prevent en^ or daro^ge by a.pest. 

Sterilants: make pests unable to reproduce. 

Contact: kill pests simply by contacting them. 

Stomach Poisons: kill when swallowed. 

Sj^stemics: taken into the blood of an animal or sap 

• of a plant. They kill the pest without harming the 
host. ' ' ' 

Translocated herbicides: kill plants by being ab- 
sorbed by leaves, stems or' roots and moving 
throughout the plant. 

Fumigants: gases Which kill when they are inhaled 
or otherwise absorbed by the pest. 

Anticoagulants: prevent normal clottirig of blood. 

Selective: more toxic to some kind^s of plants or 
animals tH^n to othejs. 

Nonselective: toxic to most plants or animals. 

Pherov(iones: affect pests by changing their be- 
havior. 

USING PESTICIDES 

Many terms describe when and how to iise pes- 
ticides. They are used in labeling. They also are 
found in leaflets and bulletins that you may get 
from your county Ejctension agricultural agent and 
others. You should knpw and understand these 
terms, f hey will help you get the best results from 
your pesticides with the least possible harm to you 
and the .environment * * 

When to Use 

Terms that ttell you when to use the pesticide 
product: } 




i 



Pre-emergence: used before crop or weeds ernerge. 
May also refer to use after crqps emerge or are 
established, but before weeds emerge. 
♦ 

21 2 7 ' ' 
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Preplant: used before the crpp is planted. 

' P^i^emergence: us^d after the drop or weeds havis 
eh^etged. 

How to Use ^ 

^ Terms' that tell you how to -use the pesticide 
product: 





Drench: saturating the soil with a pesticide or oral 

treatment of an animal with a liquid pesticide. 
Foiiar: application to the leaves of plants. 




Band: application to a strip over or along a crop 
row or on or around ^ structure. 




Basal: application^ to stems or trunks at or just 
above^the ground line. 

Broadcast: uniform application to an entire, spe- 
cific area. 

Dip: complete or partial immersion of a plant, ani- 
mal, or object in a pesticide. 

Directed: aiming the pesticide at a portion of a 
plant or animal. 



In-furrow: application to or in the furrow iri which 
a pMnt is planted. 

Over-the-iop: application over the top of the grow- 
ing crop. ^ * ' 

Pour-on: pouring the pesticide along the midline 
of the back of livestock, 

Stdedrejf5; application along the side of a crop row. 

Soil appZtcflftbn: application of the pesticide to the 
soil. 

"Soil lincorporation: use of tillage implements to 
mix the pesticide with the soil. ' 

Soil injection: applicatton'beneath the soil surface. 

Spot treatment: application to small area.^ 

Accuracy Is Important 

The r^rate and time of application are critical. 
Mpst pesticides wqrk at very low rates. If you use 
too much, they can hanjri or even kill the, plant or 
animal ^ou wish to protect. Pesticides work best 
when applied at specific, tim^s. Applying them be- 
fore or , after th^ correct time reduces of even 
eliminates their effectiveness. 

Since all these chemic als work \^ small amounts, 
be careful to treat only the intended target. Avoid 
getting them on.anything eke as a result of dFift or 
of residue in application equipment or soil: ^ 
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FACTORS AFFECTING . ^ 
PESTICIDE ACTIVifY 

Soil Factors ' ^ 

i Or^ttnic matter in soils limits pesticide activity. 
Soils with high organic fnatter content may neecl, 

jhigher rates of pesticides for good pest control. 

JFollow label insfructions. • 

Soil textifre also affects the way pesticides work. 
Soils 'with fine particles (silts and clays) provide 
the most surface ^rea. They may need^higher rates. 
Coarser, soils (sands), have less surface area. Use 
lower rates on them. Follow label instructions. 

Climatic Factors 

Soil moisture and rain affect the way pesticides 
work. They also affect how long pesticides stay on 
soil and plants. Pesticides work best with moderate 
soil moisture. Wetness may ,Jceep the pesticide 
from Contacting the soil particles. Rain causes sol- 
uble pesticides to leach down through the soil. Rain 
is good when preemergence pesticides are applied 
to the surface. It carries them down into the soil to 
the pests. But rain during on soon after over-the-tgp 
or foliar »plications is not good. It may wash pes- 
ticides •off th^ leaves. 

Humidity and temperature also affect the way 
pesticides work. Herbicides work best when plants 
are .growing fast. HigH relative humidity^ and op-^ 
timum temperatures usually cause this fast growth. 
High temperatures cause some soil pesticides to 
evaporate quickly. Low temperatures may slow 
down or stop the activity of some pesticides. 

Light may break" down some pesticides if they 
are left on the soil surface for a long time. 



Pesticide Resistance 

The ability ^of pests to resist poisoning is called 
pesticide resistance. Consider this when planning 
pest Control programs tKat r6«^ on the use of pes- 
ticides, ^ 
• Rarely ddes any pesticide kill all the target pests. 
Each time a pesticide is used, it selectively kills 
the most sensitive pes^. Some pests avoid the pes- 
ticide. Others are able to withstand its. effects. 
Pests that are, not destroyed pass along to their 
offspring the trait that allowed them to survive. 

When we use one pesticide repeatedly in the 
^same place, the pest population sometimes builds 
up its jesistgnce. Some pests have become practi- 
cally immune to poisoning by certain pesticides. 

Not everyvpesticide failure is caused by pest re- 
sistance, however. Make sure that you have: 



1. used the correct pesticide, 
^2. used the correct dosage, ^ * 

3. applied the pesticide correctly, and 

4. applied tjie pesticide at the right time. 

Your county Extension agricultural agent can help 
you find out why you did hot get the desired re- 
sults. 

PLANT GROWTH REGULATORS, 
DESICCANTS, DEFOLIANTS AND. 
ANTITRAN«PIRANTS 

Plant growth regulators, desiCcants^defoliants 
and''antitranspirants change normal ptamfprocess- 
es. 




Plant Growth Regulators 

All plant parts are made up of tihy cells which 
continually multiply and grow. Plant growth regu- 
lators speed up, slow down, or otherwise affect cell 
growth and reproduction. Here ar^e some ways they 
are used: • 

• decrease preharvest drop, 

• increase fruit firmness, 

• reduce scald, 

• delay water core (water-soaked area around core 
of fruit), 

• increase red color, 

• thin fruit, 

• increase flowering, 

• reduce fruit cracking, 

• promote uniform bearing of fruit, 

• control plant height. 



prevent or delay spi»uting of tiibers, 
promote earlier flowdring, - 
prevent seed f^miation, 
induce branching 
reduce suckering, 
hasten fniit maturity, 
increase seed yield, and 
control excessive growth. 



Desiccants and Defoliants 

These often are called harvest-aid chemicals be- 
cause they help the farmer harvest his crop. Both 
are used to get rid of leaves, stems,' and weeds in. 
such crops as soybeans and potatoes. 



Antitranspirants 

By reducing water loss, they can: 

• prevent winter damage, 

• maintain color in evergreens, 

• protect against salt damage^ J 

• help protect transplants, and 

• prevent needle drop on Christmas trees. 



TYPES OF FORMULATIONS 

Active Jngredients are the chemicals in a pes-- 
ticide product that do the work. Active ingredients 
can rarely be used in the form in which they Avere 
made. They usually must be changed or mixed 
with something else. Other, ingredients may be 
added-to make them convenient to handle and 
safe, easy and accurate to apply. These are the 
'inert ingredients. This mixture of active and inert 
ingredients is c^i\\^(^ pesticicle formulation. Some 
fonnulations are ready for use. Others must be di- 
luted with water or a petroleum solvent. The direc- 
tions for use will tell you how to use a pesticide 
fonnulation. - i 

Here are the most common types of liquid and 
dry formulations. The abbreviations are" included 
because Cooperative Extension Service recom- 
rhendatians and the labels and labeling may refer 
to the formulations in this w^y.- 



Liquid Formulations 

i Emulsifiable concentrates (EC or E): An emulsi- 
fiable concentrate can be mixed with water to form 

• an emulsion. Each gallon of an EC usually con- 
tains two to eight pounds of active ingredient! Di- 
luted EC's usually need little agitation in the spray 
tank. 




EC's can damage some crops. These crops may 
require a different'fonnulation of the .active ingre- 
dient such as a wettable powder or a dust. 




Solution (S); There are two types t)f solutions; 

1. High concentrates are special formulations. 
They usually contain eight or more pounds of 
active ingredient per gallon. They may <:ontain 
only the active ingredient itself. Most are de- 
signed to be used as is- or diluted with oil or 
petroleum solvents. They contain chemicals 
that allow them to spread and stick well. Ultras 
low volume (ULV) concentrate materials should 
be \ised without further dilution: 

2. Low concentrates usually contain less than two 
pounds of active ingredient-per gallon. Most of 
them are solutions in highly refined oils. They 
need' no further dilution. The label will give 
you directions for use. They are often used Tor: 

• controlling household and industrial pests, 

• mothproofing, ' 

• livestock sprays, or 

• »space sprays in barns. 




Flowables (F or L): Some active ingredients can 
be made only as a solid, or at best, a semisolid. 
These ar^ finely ground*and put^into a liquid atong. 
with other substances that make the mixture form a 
suspension. They are flowable solids. Flowables 
can be mixed with water. They seldom clog spray 
nozzles. They need only moderate agitation. Most 
of them handle as weM as EC formulations. 

Aerosols (A): These pesticide formujgitions are 
liquids that contain the active ingredient in solu- 
tion in a solvent. More than one pesticide may be 
in these formulations. Most aeorsol formulations 
have a low percentage of active ingredient. They 
are made for use only in fog- or mist-gpnerating 
machines. They are us^d in structures, green- 
houses, ^d bams for insect control. 



pressure may be either high or low, depending on 
the product. Some nematicid^s, insecticjides, fun- 
gicides, and rodenticides are formulated this way. 
' These formulations are applied by: 
•Ejecting them directly into the soil, 

• releasing them under taips, or | 

• releasing them into a structure [such as a grain 
storage elevator. \ 

Some other active ir^redients r^mai illiquid in 
an ordinary container, hut turn into V gas or vapor 
as or after they are applied. These formulations do 
not require storage under pressure. They must be 
put into the soil or confined in*a space before they 
turn to gas. Otherwise, they could be lost into the 
air. 




\ 



• , Dry Formulations 

Dusts (D): Most dust formulations are ready t 
use and contain: (a) an active ingredient; plus (b) a 
very fine or powdered dry inert substance such as 
talc, c^y, nut hulls, *or volcaniq ash. 

The amount of active ingredient usually ranges 
from 1 to 10 percent. All the ingredients are 
ground into fine, uniform particles. Inert ingre- 
dients are often added so the formulation will store 
and handle well. Some actfve ingredients are pre- 
pared as dusts because they are safer for crops in 
^' , that fomi. Dusts always must be used dry. They 

can usually drift into nontarget area^. Vou can get 
, ' ^ dusts for use on seeds, plants, and dnimals. 

X Granules (G): Granular fprmulations are dry. 
Most are made by applying a*liquid formulation of 
the active ingredient to coarse particles (granules) 
. ^ of some porous material. Often used are clay; corn 
' cobs, or walnut shells, Granule particles are much 
larger than dust particles. The pesticide is ab- 
^ sorbed into the granule, or coats the outside of it, 
or both. Inert ingredients may be adde.d to make 
^ — * the formulation handle well. The amount of active 

Furnigantsi Some fumigants are gases which be- ingredient ranges from 2 'to 40 percent. Granujar 
come liquid when placed under pressures. This formulations are safer to apply than EC's or clusts. 
type of 'formulation is stored under pressure. The ^ They are most often used as soil treatments. They 
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may be applied either directly to the soil or over 
plants. They do not cling to plant Xoliage, but they 
may be trapped in the whorls of some plants. 
Granular formulations, like^usts, should always be 
used dry. Never nvx them with water. 




lettable powders (WP or W): These are dry, 
- finely ground pesticide formulations. They 4<TDk„ 
like dusts. But, unlike dusts, they "are made to mix 
with Vvater, Mmt wettable powders are much more 
concentrated Wian diists.' They contain 15 to 95 
percent active ingredient — usually 50 percent or 
more. Wettable powders fornj a suspension rather 
I than a true solution when added to water. Good 
agitation is needed in the spray tank to maintain 
the suspension. Good wettable powders spray well 
and do not clog nozzles. However, they are abra- 
sive to pumps and nozzles. Most wettable powders 
are safer for use on plants thaiV EC's, ^ 




Soluble powders (SP): Soluble powders aj^p are 
dry formulations. But when they are added to 
water, they form true solutions. Agitation in the 
spray tank may be needed to get them to dissolve. 
After that, no more ^agitation usually is needed. 
The amount of active ingredient in an SP is usually 
above 50 percent. 




Baits (B); A bait formulation is an edible or at- 
tractive substance mixed with a pesticide. The bait 
attracts pests and the pesticide kills them when 
they eat the formulation. Baits usually are used to 
control rodents and insect pests. They can be uspd 
in Buildings or o\itdoors. The amount of active in- 
gredient in most bait formulations is quite low,' 
usually less than 5 percent. 
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Self^Help Questions on/Section 4 -^sticides 



\ 



• J^t>w Ihdt^you have.. studied the section, ansv5er these questions. 
\ ' , '^^Htethe dnswers with pencil without referring back to the text. When 
tfou are satisfied with your written answers, see if they are corr^ by 
qjiefking them in the text. Erase your answer and write in the correct 
answer if ypur first atisWer is- wron^, ^ ' ^ * 

' • • ■ ^ • " ^ ' i ' 

J. Are chemicals used to regulate plant grohtK 10. How can too much pesticide be harmfuUto a 
considered to he pesticides? crop? 



2. What type of pest is controlled by an acari- ^he timing of a pesticide application impor- 

cide? ^^^^ control of the pest? 



3. Are pesticides made from minerals called or- 12. Name two soil factors that influencithe activ- 
ganic pesticides? ^ ' , ity of soil pesticides. 



4>-Are synthetic organic pesticides man-made? 13. Name three climatiq factors that influence the 
' activity of pesticides. ^ 

5. hre living microorganisms used for pest con- ^ ^ I 

trol considered to be pesticides? ^^^^ ^^^"^ ^"^^ pestici^g resistance o/ a 

- pest? 



6. Can some pesticides be made from plants? J5, What are possible causes of failure of a pes- 

ticide other than pesticide resistance? 



7. What is a nonselective pesticide? J6, Name some il'ays that plant growth regulators 

, ^ ' are used in crop production. 



Are postemergence -applications made before 
or after the crops or weeds have emerged? ' ^^^^ ^^^"^ i^*^^^ ingredient in a^s- 

ticide product? 

9. Are foliar applications made to the' leaves of 18. Why are inert ingredients included in a pes- 
plants? * ticide product? 
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19. What is the mixture of active and inert mgre- 24. Are fumigants effective against pests as'solids, 
dients called? liquids or ga^s? 



25. Can dust formulations be 'mixed with water 
20. Can emulsifiable concentrate pesticides mix f^^ 

wi^h wafter for use? ' . ' ' ^ 



26. How do granule fqjfrhulations differ from 
- dusts? 



■= '21. What type of formulation is used for ultralotv ^ 
volume sprays? , ' - \ 



27. How do wettahle powder fprmulations affect 
pumps and nozzles? , • 



/22. What formulation consists of a finely ground 
solid suspended in a liquid? 



28. How does a soluble powder differ from a 
wettable powder? 



?3. Are aerosols usually used to treat crops in the^ 29. Whdt is a fqrmulation of an edible or attrac- 
field? . ' tive substance mixed with a pesticide called? 
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SECTION 5: Labels ax^d Labeling 



Each time you buy a pesticide, you also receive 
instructions to tell you how to use it. Those in- 
structions art* the labeling. 

What is labeling? What is a label? TheseuworBs 
seem alike but they do not mean the same thing. 
. Labeling is all information tkat you receive from 
the company or its ag^nt aboufthe product. Label- 
ing includes such things as:. 

• th^^beJ on the product, 

• brochures, 

• fly6rs, an^ 

• information handed out by the dealer. 

» The Jabel is the information printed on or at- 
tached to th^' c^^ainer of pesticides. This label 
does many things: 



1. To the buyer or user, the label is a main source 
of facts* 6n how'to use the product correctly and 

* legally. , * . 

2. The label is a way to tell users about special 
safefy measures needed. • 

3. T6the manufacturer, the label is a "license to 
s^l." . ' ' . ' 

state or fe3eral government, the label is 
(tQ control the distribution, storage, sale, 
disposal of the products. 

^ome labels are '^sy to understand. Others are 
complicated. But all labels will tell you how to use 
the product correctly. This section will explain the 
items that^must be on a label. . \< 




PKCAUnONAAY STATEMEMTS 
HAZAA06 TO HUMAMB 
(« OOMCSTC AMMAtS) ^ 
PAMCCR 



nvnONIICNTM. HAZAM3S 



mvaCAL on CHEMCAL 
HAZAMOe 



fC'ENplY STATEMENT 
IIAoptaMI 



CATEOOAY OF AmJCATCfl 



STORAGE AND 
DISPOSAL 

STOfUOC- 



MfOSAt'= 



RESTRICTED USE 
PESTJCID^ 

FOR nCTAR. SALE TO AND AmCATtON ONLY SY 
CEimFCO AmJCATORS OA PfASQHS UNOER TH£R 
ORECTSUPStVWON 



PRODUCT 
NAME 



ACTIVE ttOREOCNT . 
MERT MQftEDCNTS , 



TOTA^ * 10000% 

TMS PflOOUCT CONTAWS LM OF PER OAUON 



KEEP OUT OF REACH OF CHILWeifl^ 

^ DANGER — POISON . 



STATEMENT OF PRACTCAL TftEATMENT 



rtWAUOWE0= 
'MHALEO^= 



r M EYES - 



SEE SO€ PANEL FOA AOOfTIONAL PRCCAUTCNARY STATEMENTS 



MF(i8Y = 



ESTASUSHMENT NO = 
EPA REGISTRATION NO : 



NET CONTENTSz 







WARRANTY STATEMENT 



ERIC 



29 



35 



PARTS OF THE LABEL ^ 

Brand Name' 

Each company has brand nam»s for its products. 
The brand name is the one used in ads." The brand 
name shows up plainly on the front panel of the 
label. It is the most identifiable name for the prod- 
uct, ^ 

Type of Formulation 

Different types of pesticide formulations (such as 
liquids, wettable powders and dustsl require dif-l 
ferent methods of handling. The label will t6ll you 
what type of formulation tRe package contains. The 
same pesticide may be available in more than one ^ 
* formulation. 

> 

Common Name 

Many pesticides have complex chemical names. 
Some have been given another name to make thexn 
easier to identify. These are called common names. 
For instance, carbaiyl is the common name for 
1-naphthyl N-methylcarbamate. A chemical ^made ' 
by more than one company will be sold under sev- 
eral brand names, but you may find the same ' 
common name or chemical name on ^11 of them. 

Ingredient Statement 

Every pesticide label must list what is in the 
product. The list is written so that you can see 
quickly what the active ingredtents are. The *^ 
amount of each active ingredient is given as a per- 
(jenfage by weight or as pounds per gallon of con- 
centrate. It can be listed by either the chemical ' 
pame or the common and chemical namel The 
inert ingredients need not be named, but thejabel 
must show what percent of the contents they make 

up- : 

Net Contents 

The net contents number tells you %ov/ n\uch is 
in the container. This can be expressed in gallons, 
pints, pounds, quarts,' ot other units of measure. 

Name and A4dress^ of Manufacturer . 

The law .requires the* maker or distributor of a . 
product to put the name and address of the com- 
pany on the label. This is so you will know who 
made or sold the product and where he may be 
contacted. ^ »• - * 

Registration ahd Establishment Numbers . 

A registration number must be on every 'pes- 
ticide label. It shows that the product has been 



registered with the federal govern 
on the froqt panel g^e label an( 
as "EPj\ Registration No. 0000.' 
ment number tells whatjjictory maj 
Thi^ number will be/somewhe 



tamer, usually under the registratij 



jnt. It is found 
ill beHvritten 
/The^ establish- 
[e the chemic^, 
• on , each con- 
►n number.. 



3esticidej 



Sighal Words ahd>Symbols 

Xo do'their^job, most 
target pest. By their natu' 
fore, some may be hazardous t 
tell the toxicity of a product, by 
word an4 looking at.the ^t/mfeoZ 

Signal wards: One of the mbsjf/import^ht parts of 
the label is the'signal wprd, It/tdls you approxi- 
'tnately-how toxie thfe .material'/is to people. The 
signal words that follow are set|by /law. Each man- 
ufacturer must use the correct dne/on every label: 



musj^rontrol tl^ 
re toxic- There- 
people. You can 
ading the signal 
n the^abel. 



Signal Words 
DANGER 



Toxicity 
Highly toxic 



WARNING - Mcjderately^t 



CAVTION 



Low toxicity or y 
comparatively fr/ee 
tfrorn danger 

• , r ^ ■ 

AIJ products must bear. the statement "Keep out 
of reach of children." - 




lApprox, Amount 
^Needed to Kill 
It He Average Person 

a taste to a 
teaspoonful 

' a teaspoon to 



a tablespoon 

Y 

an o^nc^ to ' 
more than 
^ pint 



Symbols; One of th^ best ways to catch a per- 
^ son s^eye js ^ylth symbols. This -is why a skull and 
crossbones is used on all highly toxic materials 
along with the'signal word DANGER and the word 
POJSON. ' % . * 

. Pay attention to the symbol ^cfti the ^bel. It is 
there to remind you that the contents could mak? 
.you ^ck, or' even 'kill you* - 

Precautionary Statement 

lifizards ig humans (dhd domestic animalsjf 
This, section wiH tell yoi^the ways in which^he 
^prpduct may be poisonous to man and animals. It 
also will tell you of any speciai steps you should 
ta^e to^void poiaoning,.such as the kind of protec- 
tive equipment Yieeded. 

Jf the "productMs highly toxic, this section will 
inform physicians of the proper treatment for 

poisoning.* * " ^ , 

'I « ' ' 

ET\j)ironmental hazards: Pesticides are useful 
tools. But^wrohg of careless use can cause undesir- 
able effects. To help ayoid this, tlie label contains 
. enviromnehtal pi^ecatitior^s that you should reac^ 
and follow. 



1 
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,Here are some examples:' 

• "This product is highly toxic to bees exposed to 

* direct .treatment or to residues on crops." 

**Do not contaminate water when cleaning 
equipment or when disposing of wastes." • 

• "Do not apply where runoff is likely tp occur." 
'Labels mjy contain broader warnings against 

harmin^-btrds, fish and wildlife. 

Pfiysical and chemical hazards: This sectjon will 
tell you of any special jif^, explosion or chemical 
hazards that the product may pose. ^""^ 
. /' 

Statement of Practical Treatment 

If swallowmg or inhaling. the product or getting 
it in your eyes or on your skin* would be harmful, 
the label will tell you emergency first aid meas- 
.ures. It also will tell you what types of exposure re- 
quire medical attention. 

The, pesticide label is the most important infor- 
mation you can take to'^the physician when you 
think someone has been poisoned. 

Statement of Use Ctassifjcation 

Every pestipide label nmst show whether the 
contents are for general use or restricted use. EPA 
puts eyery prodifct use into on^ of rfiese two class- 
es. The classification is basted on: (a) the hazard of - 
poisoning, (b) the way the pesticide is used, and (c) 
its effect on the environment. * 

General use: If a pesticide will harm the 
applicator or the environment very little or not at ^ 
all when used exactly ^s directed, it will be 

* labeled a general use pesticide. 

The label .on these products will say: "General 
,classification." ^ 

Restricted use: A restricted use pesticide is one 
which could cause sople human injury or environ- . 
► mental damage even when used as directed on the 
label. The label on these products will say: "Re- 
stricted use pesticide for retail sale to and applica- 
tion only by certified 'applicators or persons under 
their direct supervision." 

The restricted use statement must be at the top 
of the front panel of the/ label. 



Directions for Use ^ , 

The instructions on how to use the pesticide are 
an important part of the label for you. This is the 
best way you can find out the right way to apply 
the product. 

The use, instructions will tell you: 

• the pests the product is registered to control 
(labels use common names for pests; knowing 
these names will help you choose the proper 
pesticide and find control information), 

• the crops, animals or other items the product can 
. be used on, 

• whether the product is for general or restricted 
use, 

in what form the product should be applied,, 
how much to use, 

where the material should be applied, 
when it should be applied,, 
how frequently the product can be applied, 
how soon the crop or animal may be marketed 
after the product is applied, and 

• in manV cases, how the product is tp be applied. 
Misuse stH{ement: This section will remind you 

that it is a viol^on of federal law to use a product 
in a manner incb» &isten t with its labeling. Do not 
use a product on a crop or for a pest not listed on 
the label. Do not use it at more than the recom- 
mended rate. Before the product could be' regis- 
tered, EPA required the manufacturer to conduct 
many tests to be sure the label directions were cor^^ 
rect. By following them exactly, you will: (a) get 
the best results the product can give, and (b) avoid 
breaking the law. 

Re-entry statement: If required for the product, 
tliis section will tell you how much time must pass' 
before a pesticide-treated area is safe for entry hy a 
person without protective clothingr-Consult local 
^ authorities for special rules that may ^pply. 

Category of applicator: If requirecj for the prod- 
uct, this section will limit use to certain categories 
of commercial applicators. 

Storage and disposal directions: Every pesticide 
should be stored and disposed of correctly. This 
section Will tell you how to store and dispose of 
the product and empty containers. ^ 



Self 'Help Questions on Section 5 - Labels and Labeling 

f^ow that^ypu have studied the sectiony answer these questions.^ 
Write the answers with pencil without referring back fy the text. When 
. you are satisfied' with your written answerSy see if they are correct by, 
checking them in the text. Erase your answer and write in the. correct 
answer if your first answer is wrong. 
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i. Does' labeling include brochuresy fliers, and 
other inforthat ion handed out by your dealer 
about the pesticide!^ 



10. Does the skull and crosshones symbol have to 
appear on the label of a pesticide of low toxic- 
ity? 



2. ,Whdt.is a pesticide label? 



11. What three types of hazards are noted in the 
precautionary statement on tfie label? 



3. What is m^ean{ by a brand name of pesticide? 



12. Why should you take the pesticide label to the 
physician when you think someone has been 
poisoned by that pesticide? 



4. Why is a common name often used in place of^ 
the chemical name of a pesticide? 



. 13. What are the bases for classifying a pesticide 
as ^'general use" or ''restricted use"? 



5. In what ways can the amount of active ingre- 
dipnt in a formulation be given on the label? 



14. May a ''general use" ^ksticide be purchased 
by someone who is not a certified applicator? 



6. Whai kinds of names can be used on the label 
to identify the active ingredients in a formula- 
tion? 



J5. Do the directions for use on the label of a pes- 
^ ticide give (detailed or general) instructions 
oA how to use that pesticide? 



7. Do the inert ingredients in a formulation have 
io be named on the label? 



8. What signal words are place'd on a label to 
identify a Highly toxic pesticide? a moderately 
^ t<^^l^vesticide? a pesticide of low toxicity? 



16. Is it against the law to use a pesticide in a ^ 
manner not listed on the label? 

^ : — \ 



J7. What is nmnit by a re-entry statement? 



18. Can sales of certain pesticides be limited to 
only commercial applicators? 



9. Does the statement "Keep out of the reach'of 
children" have to appear on the label of a pes- 
ticide of low toxicity? 



19: Where ctn ymi^find directions on the proper 
storage and disposal of an insecticide? 
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SECTION 6: Protecting Man - Using Pesticides Safely 



There are two good reasons for using pesticides 

1. to keep yourself and other people from being 
poisoned, and 

2. to avoid harming the environment. 

^OW PESTICIDES HARM MAN 

Pesticides can cause injury. They are toxic 
Manufacturers find out how toxic a pesticide is by 
testing it on animals. The product's hazard — the 
danger that injury wijl occur io man — depends on 
the toxicity of the active ingredient plus the expo- 
sure to the product during use. 

Most pesticides can cause severe illness, or even 
death, if misused. But every registered pesticide 
can be used safely if you use proper care. 

Children under 10 are the victims of at least half 
of the accidental pesticide deaths in this country. If 
pesticides were always cared for correctly, chil- 
dren would never touch them^ 

Many accidental pesticide deaths are caused by 
eating or drinking the product. But some mixers, 
loaders and applicators die o^ are injured when 
they breathe a pesticide vapor or get a pesticide on 
their skin. Repeated exposure to small amounts of 
some pesticides can cause sudden severe illness. 

Most pesticides can enter the body through the 
skin. You may get more into your body this way 
than you would accidentally swallow or inhale 
while working. With some pesticides, skin contact 
afone can cause death. 

You shbuld be^ble to prevent a// accidents with 
pesticides: 

1. by using ^d storing pesticide^ away from chil- 
dren and other untrained .persons, and 

2. by taking care to follow directions when using 
them. 

Products for restricted use need special care. 
The label is your guide. ^-^—^ ~ . 



SYMPTOMS OF PESTICIDE 
POISONING 

You should know what kinds of sickness are 
caused by the pesticides you use. You should also 
know the conditions under which each one may 
make you sick* 

There are twojcinds of clues to pesticide pjoison- 
ing. Some are feelings that/only the person who 
has been poisoned can r\otice — such as nausea or 



head[ache. These d^re symptoms. Others, like vomit- 
ing, also can be noticed by someone else. These 
• are signs. So you should knbw: 

• what your own feelings mi|ht mean, and 

^ • what signs of poispnin;g^o look for in your co-^ 
workers and others who may have been exposeeL 

All pesticides in the same chemical group cause 
the same kind of sickness. This sickness may be 
mild or severe, depending on the pesticide and the 
amount absorbed. But the pattern'oi illness caused . 
by one type of pesticide MSiii^Hvays the* same. Hav- 
ing some the signs and symt)toras^does not al- 
ways mean'you have been poisoned. Other kinds 
of siclfness may c^use similar signs and symptoms. 
Headache and a feeling of being unwell, for exam- 
pie, may signal the start of many kinds of illness. It 
. is the pattern of symptoms that makes it possible 
to tell one kind of sickness from another. 

Get medical advice quickly if you or any of yoiir 
fellow workers have unusual or unexplained symp- 
toms starting at work or later the same day. If you 
suspect^a person has been poisoned, do not leave 
' him alone. Do not let yourself or anyone ^Ise get 
d^gerously sick before calling your physician or 
going to. a hospital. It is better to be too cautious 
than too late. Take the container (or the label) of 
the pesticide^to the physiciai^^Do. not carry the 
pesticide container in the passenger space of a car 
or truck. , ^ ~ * - 

SYNTHETIC ORGANIC PESTICIDES 

Organophosphates ' , . 

TheH pesticides injure the nervoiis sy.stem. The 
signs and symptoms go through stages. They^- nor- 
mally occur in the following order: 

Mild poisoning: 

• fatigue 

• headache 

• dizziness • . 

• blurred vision 

• excessive sweating and salivation ♦ 

• nausea and vomiting 

• stomach cramps or diarrhea 

Moderate poisoning: 

• unable to walk 

• 'weakness 

• chest discomfort * 

• muscle twitches 

• constriction of pupil of the eye 

• earlier symptoms become more severe 
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Severe poisoning: 



unconsciousness 

severe '<S)nstriction of pupil of eye 



muscle twitches 

• secretions from mOuth and nose 

• breathing difficulty 

• death if not treated 

^ Illness may b^delayed a few hours, but if signs 
Of. symptoms 'Start more thi^n 12 hours after you 
were exposed to the pesticide, you probably have 
some other illness. Che*k with your physician to 
be sure. • t '^^^ 



redness, 

burning, andN^ 
blisters. % 

The signs and symptoms of poisoning include: 
headache, 
nausea, 

gastric distress, 
restlessness. 



•Ju>^~^eelir 



flushed skin, 
sweating, 

deep and fast breathing, 
f^t beating of the heart, 
fever, 

ashen color, 
collapse, and 
coma. 



Carbamates 

The Only carbamates likely to make you itl on 
the job act almost like orgapophosphates. They^ 
produce the same signs and symptoms if^ou are 
poisoned by them. But the .injury they cause caiT be 
corrected more easily by a physician. For this p 
son, most carbamates are safer than organbphos- 
phatfes. The label will warn you of tht danger. ^ 

Qrganochlorines ^ 

Not many organbchloripes (chlorinate^ hy^" 
rocarbons) have poisoned applicators. Early signs 
and symptoms of poisoning include; 

• headache, 

• nausea, 

• .vomiting, 

• general di&comfort, and . * ^ 

• ciizziness.r 

"-With niore severe poisoning, Convulsions fpllow. 
They may ev^n appear without the warning symp- 
toms- Coma may follow the convulsions. The per- 
son also may be unusually excited or irritable. 

. •. J . . . 

Nitrophmols and^i^tachloropKSnol 

o The signi and symptoms iof skin exposure in- 
clude;.. 
• 



4. 

Severe poisoning usually runs a rapid course. 
. One usually dies or is alm^t well within 24 to 48c.. 

Fumigants and Solvents # ^ *^ ' 

Too much exposure to these compdunds may \ 
make a persoYi seem drunk. The signs and symp- ' 
toms are: / • * , 

• poor coordination, 

• slurring; words, 

• confusion, and- 

• sleepiness. * ^ - ^ 

• Repeated exposure tAjthe fumigant methyl 
-\bromide(^s caused permanent internal injury 

^ without. eaVly signs or symptoms of poisoning. You 
can absorb a fatal do^ of it before symptoms ap- 



pear. 



ORGANIC PESTI^:iDES 



.Large single dose_s of most inefgajrfc pesticides 
cause vomiting and stomach" j^in. The signs and 
syhiptoms depend on the mineral from which the 
pejticide is niade. , • »■ 

PLANT-DERIVED PES TIf IDES 

Some plant-deriyed pesticides *are very toxic. 

' Technical pyrethrum may cause^ allergic reactions. 

^Spme rotenone dusts irritate^the respiratory tract. 
Ivicotine isha fast-abting-^nerve poison^ about as" 
dangerous as parathion. Some oth'er plant-derived 
pesticides are strychnine and'red squill. 

, . . FIRST AID PROCEDURES 

^ • 

Read th^directions in the "Statement of Practi- 
cal Treatment" on. each label. Tfiese instructions 
could save your life or th> hve's of your employees. 

■ ' , / ■ 



/ 




IjXou Get a Pesticide on Vtyir ^kin 

Remove the' pesticide as quickly as passibfe.' 
Remove all cont^iminated clothing. Prompt wash- 
ing may prevent ^^ickness even when the spill is 



ERIC 



34 



'40 



i 



very large. Don t forget your hair and fingernails. 

,Water-wettable powders or suspensions are easy to 
remove with plain water. So are most emulsifiable 
concentrates and emulsions. Solutions of pesti- 
cides in petroleum oil or other solvents are hard- 
er to remove without soap or a detergent. Deter- 

* gents work better. Washrooms and emergency field 
washing facilities should have detergents rather 
than plain soap. 

If You Get Pesticides into Your Eyes 
'Flush your eyes and face thoroughly with water. 



If You Inhale a Pesticide 
Get to fresh air right a<vay. 



If You Splash a Pesticide into Your 
Mouth or Swallow It 

Rinse, your mouth with plenty of water,* go or be 
tSken to a physician immediately. It is sometimes 
dangerous to cause vomiting; foUovv, label direc- 
tions. 



POISON TREATMENT CENTERS 



In case of emergencies, the following list of 
poison treatment centers in Michigan will help you 
contact the nearest source ofihelp that specializes 
in treatments of poisoning. 



ADRIAN 



ANN ARBOR 



BATTLE 
CREEK 



BAY CITY 



BERRIEN 
» CENTER 



COLDWATER 



DETROIT 



ELOISE 



GRAND 
RAPIDS 



HANCOCK 



Poison Control Center 
Emma L. Bixby Hospital 
818 Riverside Avf. 49221 

Poison Control Center 
University of Michigan 

Medical Center 
1405 E. Ann St. 48109 

Poison Control Center 
Community Hospital 
183 West 49016 

Poison Control Center 
Bay Medical Center 
100 15th St. 48706 

Poison Control Center ^ 
Bemen General Hospital 
1250 Dean's Hill Rd. 49102 

Poison Control Center 
Community Health Center 

of Branch County 
274 E. Chicago St. 49036 

Poison Control Center 
Children's Hospilal 

of Michigan 
3901 Beaubien Blvd. 48201 
Poison Control Center . 
Mount Carmel Mercy Hospftal 
6071 W. Outer Dr. 48235 

Poison Control Center 

Wayne County General Hospital 

30712 Michigan Ave. 48132 

West Michigan' Poison Center 
Blodgett Memorial Medical 

Center 
IMO Wealthy. S.E. 49506 

Poison Control Center 

St. .Mary's Hospital 

200 Jefferson, S.E. 49502 

Poison Control Center 
St. Joseph's Hospital 
200 .Michigan Ave. 49930 



(517)263-2412 HOLLAND 



(313)764-5102 



(616) 963-5521 



(517)892-6589 



(616) 471-7761 



(517)278-7361 



(313)494-5711 



(313)864-5536 



(3^)722-3748 



(800) 442-4571 
(within 616 area 
code) 

(800) 632-2727 
(rest of state) 

(616) 774-6794 



(906) 482-1122 



JACKSON 



KALAMAZOO 



LANSING 



MARQUfeTTE 



MIDLAND 



MONROE 



PETOSKEY 



PONTIAC 



PORT 
HURON 



SAGINAW 



TRAVERSE 
CITY 



Poison Control Center * 
Hulldnd City HospiUl 
602 Michigan Ave. 49423 

Poison Control Center 
W. A.JFoote Memorial Hospital 
^ 205 N. East Ave. 49201 

Poison Control Center 
Borgess HospitaP* 
1521 Gull Rd. 49001 
Poison Control Center 
Bronson Methodist Hospital 
252 E. Lovell St. 49006 

Poison Control Center 
St. Lawrence Hospital 
^210 W Saginaw St. 48914 . 

Poison Control Center 
Marquette General Hospital 
420 W. .Magnetic St. 49855 

Poison Control Center . 
Midland Hospital 
4005 Orchard Dr 48640 

Poison Control Center 
Me^y-.Memonal Hospital 
700 Stewart Rd. 48161 

Poison Control Center 
Little Traverse Hospital 
415 Connable Ave. 49770 

Poison Control Center 
St. Joseph .Mercy Hospital 
900 Woodward Aye. 48053 

Poison Control Center 
Mercy Hospital 
2601 Electric Ave. 48060 
Poison Control Center 
Port Huron Hospital 
1001 Kearney St 48060 

Poi^n Controh^enter 
Saginaw General Hospital 
1447 N. HarJLon Rd. 48602 

Poison Control Center 
Munson Medical Center 
Sixth and Madison 49684 



(616) 396-4661 

' (517) 783-2771 
f 

♦ 

(616) 383-4815 
P7616) 383.6409 
(517^372-5112 
(906) 228-9440 
(517)^631-7700 
(313)241-6509 
(616) 347-7373 
(313) 858-3000 

(313) 985-9531 
(313) 987«5555 

(517) 755-1111 

(616)941-1131 
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PROTECTING YOUR BODY 



]^esticides can entef the body in many ways. The 
main ones are: 

1. getting the pesticide on your skin, 

2. inhaling it, and 

3. swallowing it. * ^ 

To prevent this, you must wear protective 
clothing and equipment No safety recommenda- 
tions can covej all situations. Your common sense 
should tell you to use more protection as theb haz- 
ard increases. The pesticide label will tell you the 
kind of protection you need. 

Remember to bathe« using a detergent, when 
you ^nish working with pesticides or pesticide- 
contaminated equipment. Any time you spill a pes- 
ticide on yourself, wash immediately and put on 
clean clothes. 

ProtectiveVlothing^ 

Body covering: An^^me your handle pesticides, 
-you should wear at least; 

• a long-sleeved shirt ^nd long-legged trousers, or 

• a coverall type garment. \^ " 

They should be made of tightly woven fabric? 
When ha^ndling pesti<^de concientrates or very toxic 
materials, you also should wear a liquid-proof rain- 
coat. or%apron. Wear troupers outside of the boots to 
keep pesticides from getting inside. 




Gloves: When you handle cohcentrateld or highly 
toxic pesticides, wear liquid-proof neoprene 
gloves. However, some fumigants are readily ab- 
sorbed by neoprene. The label will tell^^ou what 
kind of gloves to use. They should be long enough 
to prptect fj^e wrist. Gloves should not be lined 
with a fajjj#^. The lining is hard to clean if a chem- 
ical get^ on it. Sleeves should be outside of the 
gloves to keep pestiqides from running down the 
sleeves into the gloves. 

Hat: Wear something to protect your head. A 
wide-brimmed, waterproof hat will protedt your 
head, neck, eyes, mouth and face. It should not 



have a cloth or leather s'weatband. These sweat- 
bands are hard tq clean if chemicals ^et on them.' 
^ Plastic **hard hats" with plastic sweatbands are 
good. They are waterproof and are coof-in hot 
weather. , 

Boots: Wear unlined neoprene boots. However, 
some fumigants are readily absorl?e^ by neoprene' 
boots. Follow label instmctions. 

Goggles or face shield: Wear goggles or a face 
^hield' when there is any chance of getting pes- 
ticides irHt^ur eyes. Your eyes will absorb niany 
pesticides. You can wear goggles alone or with a 
respirator. • 

Care of clothing. Wear clean clothing daily. If 
clothes get ^et with spray, change them right 
away. If they get wet with piesticide concentrates 
or highly toxic pesticides, destroy them. They are 
hard it) get clean by normal methods. Do not store 
or wash contaminated clothing with the family 
laundry. Wash hats, gloves, andj^ots daily, inside 
and out. Hang them to dry. Tes^|j|^es for leaks by 
filling^them with wate^and gen^B^ueezing. 

Respiratory Protective Devices 

The respiratory tract — the lungs and other parts 
of the breathing system — is much more absorbent 
than the skin. You must wear an approved respira- 
tory device when the label directs you to do so. 
Follow the label instructions on respiratory protec- 
tion. ' 

^ You probably will need a respiratoi]:^^ \ * 

1. if you will be exposed to a pesticide for a long 
time, 

2. ifthe pesticide you are using i§ highly toxic, or 

3. if you ai^^^working in an enclosed area. 




Chemical cartridge respirator: you should wear 
this kind of respirator when you are exposed to in- 
termittent concentrations of a toxic pesticide. 

The inhaled air comes through both a filter pad 
and a cartridge made to absorb pesticide vapors. 
Most harmful vapors, gases and particles are re- 
moved. These half-face*masks cover the mouth and 
nose. To cover the eyes also, use one that is com- 
bined with goggles or wear se{)arate goggles. - 
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^, Chemical canister respirator (gas mask): Yoir 
should wear this kind of respirator when you are 
expos'ed to a continuous concentration of a toxiO 

^^pesticide. ^ ^ 

The canister has longer-lasting absorbing mate- 
rial and filters than a cartridge .respirator. Gas 
masks usually protect the face better than cartridge 



types. However, neither kind will protect you dur- 
, ing fumigatibn or when th^ oxygen supply is low, 
as in a silo. 

Selection and maintenance* Specific types of car- 
tridges and canisters protect against specific chem- 
ical gases and vapors. Be sure you choose^one 
made for the pestici^des you are using. Use only 
those approved by the National Institute for Occu- 
^pational Safey and Health (NIOSH), or the Mining 
Enforcement and Safety Administration (MESA). 

The respirator must fit the face well. Long 
sideburns, a beard or glasses may prevent a ^ood 
seal. Read the manufacturer's instructions oirthe 
use and care of any respirator and its part/before 
you use it. 

When applying pesticides, change filters, car- 
tridges and canisters if you have trouble breathing, 
or if you smell pesticides. Remove and discard fil- 
ters, cartridges and canisters after use. Then wash 
the face piece .with detergent and water, rinse it 
and dry it* with a clean cloth. Store in a clean, dy^ 
place away from pesticides. 

The useful life of a cartridge or canister depends 
on: 

• the amount of absorbent material, 

• the concentration of contaminants in the air, 

• the breathing rate of the wearer, and 

• the temperature and humidity. 

If you have trouble breathing while wearing a 
respiratory device, see youj physician to find out 
whether you have a respiratory problem! 



Self-Help Questions on Section 6 - Using Pesticides Safely 

Now that you have studied the section, answer these questions\ 
Write the answers with pencil without referring back to the text. When 
you are satisfied with your written answers, see if you ara , correct by 
checking them in the text. Erase your answer and write in the correct 
answer if your first answer is wrong. 



*i. What does the word hazard mean with respect 
• to pesticide^? 



3. Cart you become injured from pesticides that,,^ 
are spilled on your skin? « * . 



2. What percentage of poison victims arie chil- 
dren under 10 years of age? 



4. Where can you find a guide for the sqfe use of 
a pesticide? 



5. How does a symptom of poisoning differ from 
a sign of poisoning? 



15. What are signs and'Tijj/jiptoms of a large dos- 
age of most inorganic pesticides? 



6. What should you do if you or wmeone else in un.,.j ; * ; i ^- i. i * . . hi 

. ^7 * ^ t^r^hat plant'dertved pesticide is.ahout ai tQxic^ 

have unusual symptoms soon after ivorking „^ fho u:r,uh, * • . *; • o 

with pesticides? ! • ^'^^ -^^'^'^^ parathion? 



7. Should a person with symptoms of poisoning 
be left alone at any time? 



17. Where can you obtain directions for first aid 
procedures for an insecticide? 



8, What should be taken to t^e physician along 18. Is detergent or soap recomjnended for wash- 
with the person who has poison symptoms? ing pesticides off the skinf 



9. What are the signs and symptoms of mild iq i ii i r - i i 'n .i ^ 

«/i;o/i,>.«^ u,. I / * 'J o ' ^^"^^^ shouul you do if you inhale (breathe in) 

poisoning by organophosphate pesticides? (t^}e t' 'd ^ 



10.' How long after exposure to the insecticide will 
signs and sy)nptoms appear? 



20. Should vomiting be induced in all cases where 
pesticides are swallowed? 



11. Are vases of poisoning by carbamate pes- 
ticides harder or easier to treat than cases of 
organophosphate poisoning? 



21. How soon after applying a pesticide should 
you b%the? 



12. Are convulsions from poisoning with' or- 
ganochlorine pesticide always preceded by 
earlier signs and symptoms? 



22. Should you have your pant legs inside or out- 
side of your boots while handling pesticides?^ 



13. What are signs and symptoms of skin exposure 
to nitrophenol and pentachloropherxpl? " 



23, Should cloth-lined gloves be used for handling 
pesticides? 



14. Can repeated exposure to methyl bromide be 
fatal? 



24. Why is^jAastic ''hard hat** a good hat to use 
when handling pesticides? 



25. What kind of bopts are recommended fot use 
while handling most pesticides? 



26. When should goggles or face shield be worn 
while handling a pesticide? ^ 



29. Do you need to use a chemical cartridge res* 
pirator while working with' pesticides *of lou^ 
or moderate toxicity? 



27. How often- should you change to clean clothes 
when using pesticides? 



30 Why is a chemical canister respirator (gas 
jmask) better than a chemical cartridge res- ^ 
^ pirator for prolonged exposure to a pesticide? 



28..*Where can you find directions on the need to ^ 
use a respirator and the type of respirator to 
use while working with a pesticide? • 



31. When should you change jhe filters, cartridges 
or canisters of a respirator? 



/ 
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SECTION 7: Protecting the Environment 



The "environment" is our surroundfngs and its 
many forms of life. Every plant or animal is 
footed by'other plants or animals in the environ- 
ment Factors like rain, temperature and wind are 
part of the environment. We cannot do much about 
them. But we' can control some other things, in- 
cluding the use of pesticides. 

Many people consider pesticides a tool for pre- 
serving or improving the environment. Others feel 
that they cause pollution. As a weed is a "plant out 
of place," a pesticide sometimes can be a "tool out 
of place." Correct use prevents pollution by pes- 
ticides. ^ • * , 




HOW PlESTICIDES HARM 
THE ENVIRONMENT 

Using pesticides in a way other than as directed 
on the label can: 

• injure plants and jinimals, 

• leave illegal residues, and' 

• damage the environment in many other ways. 
Any pesticide can calise harm if not chosen and 

tkfsd with care. Here are some ways damage can 
odcur. 



Direct Kill ofNontarget Organisms 

Do not let a pesticide contact anything^except 
the target area. Drift from herbicides can kill 
nearby crops and landscape plants. You may kill 
bees and other pollinators if you treat a crop while 
they are working in a field. Or you could kill para- 
sites and predators that help control harmful in- 
sects.^ ^ 

Pesticides are sometimes applied over a large 
area. Targets are sucl> things as mosquitoes, forest 
'insects and weeds. 'Many nontarget plants and 
animals within the treated area may^be harmed. 
Plan area projects with gredt care so you will mt 
do irreparable damage to the environment. 

Runoff from^ a sprayed field can k7ttttsirT|tt a 
nearby stream or pond. Life in streams can 'be 
wiped out by careless tank filling or draining and 
jmproper container disposal. 

All of these kills can result in lawsuits, fines, 
and/or loss of certification. 



If more than one pesticide w^ll control your 
target pest^ choose the one that is the least hazard- 
ous. to the environment and most usefiil for your 
situation. Ask your county Extension agricultural 

"agent to help you make this choice. 

[ 

Persistence and Accumulation 

Not all pesticides act the same after you apply 
them. Mjost are in one of these two groups: 

Pesticides that break down quickly: These- re- 
main on the target or in the environment only a 
short time before being changed into harmless 
products. Some are highly toxic. Others are fairly 
harmless. ^ 

Pesticides that break down slowly: These may 
stay in the environment without change for a long 
time. Often this is good, because you get long-term 
control. These are called persistent pesticid^Sj \ 
Most of them are: (a) not broken down easily by 
microorganisms, and (b)* only slightly soluble in 
water. 

Some persistent pesticides can injure sensitive 
crops planted on the same soil the next year. But' 
they ^eem to be of Tittle hazard to the environment 
beyond the treated soil. Other persistent pesticides 
can build up in the bodies of animals, including 
man. They may build up until they are harmful to 
tlve animal itself or to the meat eater that feeds on 
it. These are csiWed accumulative pesticides. 
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Pesticide Movement in the Environment 

Pesticides become problems when they move off 
target This may mean: 

• drifting out of the target area, 

• moving on soil through runoff or erosion, 

• leaching through tfie s^il, 

• being carried out as .residues in ^rops and live- 
stock, or ' ' ^ 

• evaporating and moving with air currents. 



PESTICIDES AND BEES 

Michigan's bees produce 8 to 10 million pounds 
of honey a year, worth about $1.5 million. The total 
value of commercial and "backyard" crops polli- 
nated by bees in Michigan is about $100 million. 

Pesticide damage to bees takes many forms. 
Colonies may be completely. destroyed, but most 
commonly, only field bees ap4 killed. Loss of field 
bees (^an be serious because the factor contributing 
most to a beekeeper's success in honey production 
or pollVjiation is his ability to build up colonies that 
are stitmg in numbers of bees. If the field force is 
destroyed by pesticides, the whole colony will be 
weakened and rrtay remain weak for some time. 

The present challenge is to determine l^ow and 
when to use pesticides, and wFii&h pesticides and 
supplementary cojitrol Yneasures to use, so tl^t 
pests may be most adequately controlled withc/ut 
killing bees. 

Following is a brief interpretation of precautions 
necessary to avoid killing bees; 

1. Do not apply irw.cticides to crops in bloom! 
Don t allow spr^y to drift to plants in bloom. 
Drift to nontarget plants accounts for most bee-^ 
kill. 

2. Timing the application of insecticides. Ideally, 
pesticides should be applied when there is no 
wind and* bees are not "wbrking" plants in" the 
area. Little damage will result if the crop is 
sprayed late in \he afternbon\vith a spray that 
breaks down in a few hours. In general, evening 
applications are least harmful to bees. 

3. Variable toxicity of insecticides. Nearly all ag- 
ricultural pesticides have been laboratory tested 
and rated for their toxicity to bees. Where there 
is a choice of pesticides, use those least toxic to 
bees. In general, granular applications are not 
harmful to bees. 

4. Paddles of spray and spray in the water supply. 
Bees gather water to drink and to regulate tem-^ 
perature ajid humidit^ within the hive. Care, 
should be taken not to let spray drip and form 
puddles, accumulate in wheel tracks or to be 
exposed in any way. 



5. Air vs. ground application. Air application of in-^ 
secticides is more dfithgerous to bee's than 
ground application, chiefly because the material 
drifts greater distances and is applied much 
more rapidly. Application of insecticides to 
large areas may be harhiful because bees cannot 
avoid contact with the spray on flowers or in 
water. Total wild bee and honey bee loss ovet\ 
the large area may be sizable. 

6. Formulation of the materiaL Sprays are usually 
• less harmful than dusts because they do not 

drift as much. Granular materials seem to pre- 
^ sent very little hazard. Ultra-low-volume appli- 
cation^ of some materials have been more toxic 
than regular sprays. No effective repellent has 
yet*been developed that may be added to the 
spray to keep bees from treated areas. ^* 

7. Follow official spray recommendations. 

It is not easy to move colonies of honey bees 
from an established apiarvr-^ekeepers should not 
be expected to move colonies anp suffer honey 
proSuction loss unless there is no alternative 

SOILS AND PESHGI^s/ 

Persistent pesticides may limit future planting. 
You can plant only crops the pesticide will not kill 
or contaminate. 

Even pesticides directed at plants or animals can 
• move to the soil. They may be washed or brushed 
off. They may be worked into the soil with dead 
plant parts. 

AIR AND PESTICIDES 

Pesticides in the air £annot be controUed^hey 
can settle into water, crops, trees, houses, or barn- 
yards. The wind can carry them hundreds of 
miles — even gentle breezes can carry them away 
from the targe't. 

.'^ s S 

V 

WATER AND PESTIClbES 

.Water is necessary for all life. But it is not safe to 
drink or bathe in polluted water. 

Most fish and other aquatic life can survive only 
slight changes in their environment. Even tiny 
. amounts of many^pesticides can harm them or de- 
stroy the food they live on. They may die at once, 
or there may be chronic effects. The behavior of an 
•animal can be changed so that predators can more 
easily catch and kill it. Pesticide-contaminated 
eggs may not hatch. 

Pesticides in water also niay harm other wildlife. 
Polluted irrigation water can'harm crops, soil and 
livestock. It can cause illegal residues in crops, 
mil1<, and meat. 
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Pesticides contaminate water in many ways. 
They are applied directly to water when control- 
ling some pests. This can be done safely if yo«: 

• choose the pesticides'carefully, 

• make sure rhey ^re registered for the use in- 
tended, and J 

• apply them when and as directed. 

But water can Be polluted if you use the wrong 
pesticide or apply it carelessly. 

Pesticides also can reaph water directly as a re- 
sult of: 4 ' . 
« 

• drifts, 

• spills, 



• application to waterway*^ ((pitches and streams), 
and. , ' 

incorrect disposal methods. 

BENEFITS OF CAREFUL USE - 

Pesticides help the environment when they are 
used correctly^ MasJt" importantly,- they can help 
produce bp^er quality arid higher yields of food, 
fiber and timber by reducing damage frqm p^ts. 

Weigh carefully the advantages ahd disiulvan- 
tagejj^ of each pesifcide application. Choose the 
* pesticide that will do the least damage while giv- 
ing ^ood control. Finally, plan each part of the job 
carefully fronijjeginning to end. 

Be a responsible pesticide applicator. 



Self-Help Questions on Section 7 - Protecting the Environmenjt 

Now that you have studied the section, answer these questions. 
Write the answers with pencil without referring hack to the text. When 
ijou are satisfied with your written answers, see if you are correct by 
checking them in the text. Erase your answer and write in the correct 
ansn)er if your first answer is wrong. 



1. Who f is meant by the word environment.^ 



5. How can soil pesticideis cause problems to the 
environment? 



2. Name some nontarget organisms that can be 
killed by poorly selected or poorly used pes- 
ticides. 



6. How does air -movement affect pesticides in 
the environment? 



3. What is a' control advantage of a persistent 
pesticide? 



7. Do you need a permit to apply pesticides to 
water? 

8. Other than by direct application, ho^w else do 
pesticides enter water? 



4. What is a problem caused by an accumulative \ 9. What is the most important benefit from the 



pesticfde? 



careful use of pesticides: 



42 



48 



SECTION 8: Safe Use Precautions 



Most parts of your job may involve some risk of 
pesticide injury, Injjary can occur when you are: 

• hauling pesticides; 

• storage, 

• mixing, ' ' ^ 

• calibrating equipment before use, ^ 

• loading, 

• applying, 

• ' repairing equipment, 

• working in pesticide-treated crops and build- 
ings, ^ . . . 

• cleaning application equipment after use', 

• disposing of surplus pesticides and empty con- 
tainers, >^ 

• cleaning up spiHs, and 

• cleaning protective clothing and equipment. 
Some of these thii\gs are done indoors. Many are 

done outdoors. Each pne requires some safety 
..measures to prevent harm to people, animals, and' 
plants as well as to soil and water outside the 
^ target area. -» 

You can prevent harm from pesticides if you fol- 
low safety precautions and use common sense. 
Here are the minimum safety steps you should 
take. . , 

BEFORE YOU BUY A PESTICIDE 

' The first and mo«t important step in choosing a 
pesticide is to kijQw what pest you need to control. 
Then find out which pesticicies will control itf You 
may have a choice of several. You may need help 
to guide you. Common sources ^f information' are 
your Cooperative Extension Service, most agricul- 
tural schools, the U.S. Department of Agriculture, 
and pesticide manufacturers afi3 dealers. 

AT THE TIME /f PURCHASE 

Read the label of the pesticide you inten^'to buy 
to find out: 



restrictions on use, 

if this is the correct chemical for your problem, " 
if the product can be used safely under your 
conditions, * 
environme\ital precautions needed, 
if the formulation and amount of active ingre- 
dient are right for your job, 

if you have the right equipment to apply the pes- 
ticide, 

if you have the right protective clothing, and 
how much pesticide you need. 




BEFORE YOU APPLY THJE PESTICIDE 

Read the label again to find out: > 

• the protective equipme,nt needed^ handle the 
pestifcide, ' * 

• the specific warnings and ftrst aid measures, 

• what it can be mixed with, ' , . 

• how to mix it,,- 

• how much to use, » 

• safety measures, ^ v' . 

■ • when to apply to control the pest and to meet 
- residue tolerances, / . . * 

• how to aj)ply, 

• the rate of application, and 

• spVcial instructions. 

TRANSPORTATION OF PESTICIDES 

You are responsible for the safe transport of your 
pesticide. 

1. The safest way to carry pesticides is in the back 
of a truck. 

2. Fasten down all containers to prevent breakage 
' and spillage: ^ 

3. Keep pesticides away from food, feed, and 
passengers. 

4. Pesticides should be in a correctly labeled pack- 
age. 

5. Keep paper and cardboard packages dry. ^ 

6. If any pesticide is spilled in or from the vehicle, 
clean it up right away. Use correct cleanup pro- 
cedures. 

7. Do not leave unlocked pesticides unattended. 
You are responsible if accidents occur. 
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. PESTICIDE STORAGE 

The label will teiryou how to store- the product! 

As soon as pesticides arrive, correctly store them 
in a loclced and posted place. Children and other 
untrained persons should not be able to get to 
them. « 

,The storage place should keep the pesticides 
dry, cool and out .of direct sunlight. It should have 
enough insulation to keep the chemicals from 
freezing or overheating. 

The storage place should have: 

• fire-resistant construction, including a cement 
floor,, 

• an exhaust fan fojr ventilation, • 

• good lighting, and 

• a lock on the door. * 
Keep the doot locked when the building is not in 

use. 

The store building should be avl^ay from sphere 
people and animals live. Thfs^will avoid or 
minimize harm to them in case, of fire. 

Store all pesticides^ in the original containers. ^ 
Do not store thern^near food, feed, seed, ofani- 
mals. 

Check everv container often for leaks' or breaks.^ 
If one;^ is damaged, transfer the contents to a con- 
tainer that has 1\eld exactly the same pe^sticide. 
Clean up any spills correctly. 

Keep an up-to-date inver>tory of the pesticide 
you havei , 



MIXING AND LOADING PESTICIDES 




Before handling a pesticide container, put ort the 
correct protectiv^e clothing and equipment. 



Keep livestock, pets, and people oiit of the mix- 
ing and loading area. ... 
Do not work alon^, especially at night. 
Work ^outdoors, Chopse a place with good light 
and. ventilation. Do, not mix or load pesticidesun- 
doors or at night unless there is good^lighting and 
ventilation^? ^ - , • . 

Each time^ you use a pesticide, read tfie direc- 
tions for mixfng.'^Do this befpre you open the con- 
tainer. This is essential. Directions, including 
amounts, and methods, are often changed. » 

Do ndt teai»paper containers to open them. Use a 
sharp knife. Cleto'the'knffe afterward^and do^ot 
"use it for other purposes. 

When taking a pesticide out of the container, 
keep the container and pesticide below eye level.. 
This wilTavoid a splash or spill on your goggles or 
protective clothing. Do the same thing when pour- 
ing or dumping any pesticide. 

If you splash or spill a pesticide while mixing 
loading: ' , ' « 

1. Stop right away. , ^ ' 

2r. Renrove contan^inated^^othing. 

3. Wash thoroughly with 'detergent and water. 
Speed is essential. » ^ 

4. Gl^an up the spill. 
When mixm'g pesticides, measure carefully. Use 

only tKe amount called for on the hbel. Mix only 
the amount you plan to use. 

When loading pesticides, stand so the wind 
blows across your body from the right or left to 
avoid contaminating yourself. ** 

To prevent spills, replace all pour caps and close 
containers immediatcly^^fter use. 

PESTICIDE APPLICATION 

Wear the correct protective clothing and equip-' 
';^^nt. . ' , ^ . ^ 

' Xo prevent spillage of chemicals, .check all ap- 
. plication ^equipment prior to adding the pesticide 
^.ic3^: (a) leaking hoses, pufnps or connections, and 
fty^Jplugged, worn, or Gripping nozzles. 

water to correctly calibrate spray equipment 
before use. Before starting a field application, clear 
^^all livestock and peopl^ from the area bejreated. 

li^gM^jll^ the m^oyement of spray droplets or dust 
.pa^icTS^^^away from the target area. Drift increases: 
A^^s droplets or particle size decreases, and 

• as wind sp^d increases. ^ ^ ' 
It'Can.be minimized if you: * 

• spray at low pressur^,- , • • ' \ 

• use fhe largest practical nozzle openings, and* 
spray during' the calmer partis of the day. ' 
Vafn)riza}ion is the evaporation'^ of an active in- 

grediept during or after^pplication. Pe<5ticide va- 
pors' can cause injury far from the site of applica- 
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tion. High temperatures increase vaporization. You 
c^m reduce vaporization by: 

• choosing nonvolatile chemical formulations, and 

• spraying in the cooler parts ofrthe day. ^ 



cleTaning equipment 

Mixing, loading and application equipment must 
be cleaned as soon as yoiT* finish ysing it. Clean 
both the inside and qutside, including nozzle*. 
Only trained persons should do this job. They 
should wear proper protective clothing. 

Sometimes you may need to steam clean equip- 
ment or use special cleaning agents. In other cases, 

^ot water and deter^nt may be enough. 

^ Have a^special area for cle'aning. It is best for the 
area to have a wa^j rack or concrete ^prdn with a 
good sump. This will catch, all contaminated wash 

Vater and pesticides. Dispose of sump wastes by 
burning or burial- as you would excess pesticides. 
Keep drainage out of water supplies and streams. 

Equipment sometimes must be repaired before 
it is completely cleaned. Warn the person doing 
the repairs of the possible hazardsT 



DISPOSAL 

Excess Pesticides 

EPA recommends ways to dispose of excess pes- 
ticides. Consult-local authOHtras_iQr procedures in 
your area. If you have excess organibvpesticides: 




pesticide in- 



Use them up as directed 

• Bum them in a speciall:^ 
cinerator. 

• If you do not have access to proper facilities for 
burning, bury the pesticides in a specially des- 

" ignated lantifyi. 

• If you cannot either burn or bury them right 
away, store the pesticides until you can. 
These EPA recommendations also tell you how 

to dispose of excess'diluted liquid pesticides, Add 
these and rinse liquids to spray mixture in th^field 
when you can. If you cannot use excess diluted 
pesticides, follow the disposal instructions for ex- 
cess pesticides. 



4. Drain the rinse, water from the container into 
the tank. Let the container drain for 30 seconds 
after emptying. 

5. Repeat steps 2 through 4 at least two more times 
for a total of three rinses. 

Remember to empty each rinse solution into the 
tank. 

The EPA recommendations divide containers 
inta {hrfee groups and tell you how to dispose of 
each kind.' ' n ' 

. ■■■ , 

Group I containers: Th^se are containers which 
will burn, and which held inorganic or metallic 
pesticides, but n|pt organic mercury, lead, cad- 
mium, 'Qr arsenic compounds. Here are ways to 
dispose of them: 

• You may burn'them in special pesticide in- 
cinerators. 

• You may bury them in a specially designated 
landfill. ' 

• You may burn small numbers of them as di- 
rected by state and local regulations. 

• You may bury them singly jn open fields. Bury 
"* them at least 18 inches below the surface. Be 

ca/eful not to pollute surface or subsurface 
water. 



Group // containers: These are^containers vJhich 
will not bum, and which held inorganic or metal* or 
organic pesticides, but not organic; mercury, lead, 
cadmium. Or arsenic compounds. Here are ways to 
dispose of them: 

• Rinse the containers three times. 

• Many large containers in good shape can be re- 
used by your supplier. Return them to the pes- 
ticide manufacturer or forihulator, or dnim re- 
conditioner. ■ 

• You can send or take them to a place that will 
recycle them as scrap metal or dispose of them 
for you. 

• All rinsed containers may be crushed and buried 
in a sanitary landfill. Follow state and local 
standards. ^ 

• You may bury them in the field. 

If the containers have not been rinsed: 

• Bury thepi in a specially'designated landfill. 



'Containers 

To prepare containers for disposal: 

1. Empty the containers into the tank. Let" it drain 
_ an extra 30 seconds. 

2. Fill it"one-fifth to one-fourth full of water. 

3. Replace the closure and rotate the cj^xntainer. 
Upend the container so the rinse reaches all the 
side surfaces*. 



Group HI containers: These include any con- 
tainers which held organic mercury, lead, cad- 
mium, or arsenic, or inorganic pesticides. Here are 
ways to dispose of them: 

• Rinse them three times and bury them in a 
sanitary landfill. 

• If they are not rinsed, bury them in a. specially 
designated landfill. 
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CLEANUP OF PESTICIDE SPILLS 




Minor Spills 

Keep people away from spilled chemicals. Rope 
off the area and^flag it to warn people. Do not leave 
unless someone is there to Nvam of the danger. 

If the pesticide was spilled on anyone, give the 
correct first aid. 

Confine the spill. If it starts to spread, dike it up 
with sand or soil. .\ 

Use an absorbent material to^ak up the spill. 
You can use soil, sawdust, of a special product 
made to do this. Shovel all contaminated material 
into a leakproof container for disposal. Dispose of 
it as you would excess pesticides. Do not hose 
down the area. This spreads the chemical. 

Tut something on the spill to stop, the chemical 
action. You may be able to use gomrnon household 
bleach»or a solution of lye or ammonia. If you are 
*not sure what to use, call the chemicaj manufac- 
turer. Always work carefully. Do not hurry. * 

Do not let anyone enter the area until the spill is 
all cleaned Up. . 



Major Spills 

The cleanup job • may be too big for you to 
handle. You may not be sure of what to do. In 
either case, keep people away, give first aid, and 
confine th^ spill. Then call the manufacturer for^ 
help. , ' 

The National Agricultural Chemicals Association 
has a Pesticide Safety Te?hm Network. They can 
tell you what to do. Or they can send a safety team 
to clean up the spill. You can call, them toll-free 
any time at (SdO) 424-9300. 

If a major pesticide spill occurs on a highway, 
have someone call the state police or the shecifffor 
help. (Carry these phone numbers with you.) Do 
not leave until responsible he^Ip arrives. 

Report all major spills by phone to the Depart- 
ment of Natural Resources; (517) 373-7660. You 
also may need to notify other authorities: 

If the spill is on a state highway^ call: 

• the state police, or^ 

• the stat^ highway department. 

// the spill is on a county road or a city street, 
call: * 

• the county sheriff, or . ^ 

• city police. ^ 
If food is contaminated, notify: 

• state Of federal food and drug authorities, or 

• city, county, or state health officials. 
If water is contaminatedy 'notify: 

• state health officials, 

• regional, state, or federal water quality or water 
pollution authorities, and 

• the state department^of natuj'al resources. ' 



SAFE-ENTRY TIMES 

It may be dangerous for an unprotected*person 
to enter an area immediately after some pesticides 
have been used. The time that must pass before 
the area is safe for a person -without protective 
clothing is calle'd a safe-entry time, or r.eentry 
period. This time is given on the label of each pes- 
ticide that may cause a reentry problem. It varies 
according to the pesticide applied and the crop or 
area treated. These times have been- set to allow 
harmfuKpe'sticide residues to break down or disap- 
pear. Reentry may pose spec ia l p - ro Wems in some 
areas. Check with local authorities for any special, 
rules that may apply. 




Self-Help Questions on Section 8 - Sa^HJse Precautions , 

^ , Now that you have studied the section, answer these questions. 
Write the answers with pendil without referring back to the text. When 
you are satisfied with your written answers, see if you are correct by 
checking them in the text. Erase your^pnswer and write in the correct 
answer if your first anstoer is wrong. 



L Where can you obtain information on. select- 
ing a pestic^ide for control of a pest? 



10. Where^ should pesticide equipment he 
cleaned? 



2, Should you read, the label on a pesticide: (a) 
when you buy the pesticide? (b) before you 
use the pesticide? or (c) at both times? ^ 



3. What kind of a vehicle is safest for transport- 
ing pesticides? * 



4, Describe the features of a safe storage area for 
pesticides. 



5. Where should a pesticide be placedif fhe orig- 
inal container that it comes in is damaged? 



6. Should you work alone while mixing of load- 
ing pesticides? 



11. How should you dispose of excess pesticides? 



12, How should you rinse out containers for dis- 
posial? • *• ^ 



13. Can small lots of Group I (burnable) contain- 
ers be disposed of by 'burning if burning is ap- 
proved by local regulations? 



14. Can Group II (unburnable) containers be 
^ rinsed and used for recycling as a means of 
disposal? 



15, Can Group III containers (those that had in* 
organic or organic mercury^ leady cadmium^ or 
.arsenic pesticide^) be disposed by burying 
them in the field? 



7. What should you do. if you spill pesticides on 
yourself? 



S.^ow can drift of a pesticide be reduced? 



16. Should the area where a pesticide has been 
spilled be'hosed down with water? 



17, Who should be notified immediately if a large 
amount of pesticide 'is^ spilled on a road or 
street? ^' 



^ ' ' i J8* What is meant by reentry period with regard 

9. What does vaporization of a pesticide mean^ ^ to pesticides? 
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SECTION 9: Application Equtpm1sn% 

The pesticide application equipment you us^is Limitatton\ • 
important to the success of your pes^i control job.^^ :Frequent t*k pf good agilatioiTand screening 



Yoq must first ^select the right kind'oEfepplication 
equipment Then you must use it coireetly accord- 
' ing to your needs and take goo^J^^are of it TheiSe 
things are true whetherVyatfuse hand-carried, 
tractor-drawn, or self-propelled equipment Here 
are sonf\p thmgs you shoijW icnow about choosing, 
using and caring for equipment 

S^RAYElS 

" Your sprayer should be: 

L designed to do the job you want to do, 

2. durable, and ^ 

3. convenient to fill,oJ)erate and clean. 



Hand. Sprayers 



fof wettabJ]e'po\^ers. Keep WP*^s in suspension 
by shakifrg the sprayer, ' 



Low-Pre^ure Field Sprayers 





These spr^ers are designed to deliver low to 
moderate' volume at 15 to 50 psi. Most of them are 
used for treating field and forage trops, pastures, 
, fence rows and structures. They also may be used 
to apply fertilizer-pesticide mixtures, , ^ 

Advantages: ^ j 
medium to large tanks, 
low cost, 

light weight, and • , ' ' 

versatility. - . . 

Limitajtions: - * * 

• low g^lonage output limits their use^^when high 
volumes are required, 

• low pressure may limit pesticide penetration,* 
and 

• agitation is limited. 
High-Pressure Sprayers - 




Hand sprayers are for application of pesticides'in 
structures such as greenhouses and c^n be used for 
small jobs such as "spot treatments. You can use 
them in restricted areas where a power unif would 
not work. - ^ 

Advantages} ' 

• economical, * ' / , 

• simple, and ^ - 
' to use, clean and store. 
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These are often called hydraulic sprayers. They 
are designed to deliver large volumes at high pres- 
sure. They are «^ed to spray fruits, vegetables, 
trees, landscape plants, and livestock. Whei\ fitted 
with the correct pressure regulators, they can be 
used at low press upes. Applications usually are 
made .at high gallonages (usually 50 or more per 
acre). Even though very large tanks are used, they 
may need to he filled often. 

Advantages: 

• good^spray coverage and penetration, 

• well built, 

• usually have mechanical agi^ition, and 

• last a long time even when using wettable pow- 
ders. 

^imitations: 

• hi^h^cost,- 

• large amounts of water, power, and fuel needed, 

• high tire loads, and 

• high pressures which produce a spray that may 
drift easil/: 

Air Blast Sprayers 




These units use- a high-speed, fan-driven air 
stream to break the nozzle output into, fine drops 
which move witl/the air stream to the target. The 
air is directed to either one or both sides as the 
spraye!^noves forward.* These sprayers are used in 
applying pesticides to landscape plants, fruits and 
v^g^tables, and for biting fly control.' Most air blast 
jJpraji^rs can be adcfpted to apply either high or low 
volumes of spray. 

Advantages: 

• good .coverage and penetration, on some crops, 

• low pump pressures, and 

• mechanical agitiition 
Limit at io7isT~~ 

• drift hazards, 

• chance of overdosages, 

• difficult to use in small areas, and 

• hard to confine discharge to limited target areas. 

Ultra-Low-Volume (ULV) Sprayers 

These sprayers deliver undiluted pesticide from 
the air, on the gromul, or in buildings. 



Advantages: 

• no water. is needed, and 

• eqiTal control with less pesticide. 

• Limitations: " 

• does not provide for thorough wetting, 

• hazards of using high concentrates, 
chance of overdosages, and 

• limited number of pesticides that can be used 
this way. 



Sprayer Parts 

Tanks: Tanks should ha\ e large openings for 
easy filling and cleaning. They should allow strain- 
ing during filling and have mechanical or hy^- 
draulic agitation. The tank shoukhbe made of 
^ corrosion-resistant materiaj such as stainless steel 
or glass-reinforced plastic. If made of mild steel, it 
should have a protective^^pTilsflc lining or coating. 
The tank should hitve a good drain. The outlets 
should be sized to the puinp capacity. If you use 
dui\l tanks, make sure the plumbing allows for agi- 
tation and adequate withdrawal rates m both tanks. 
All tanks should have a gauge to show the liquid 
knel. 

Flush out the tank, pump, lines and no'/.zles after 
eAch day's use and each separate pesticide use. If 
switching to another pesticide where contamina- 
tion must be prevented, wash out w^h detergent 
and water two or three times and then flush with 
water. Phenoxy herbicides such as 2,4-0 are ^lard 
to remove. After using them; either follow the spe- 
cial cleaning procedures noted on the pesticide 
label or avoid using the same sprayer for any other 
product. Keep tnnk clean inside and ou^. Tighten 
or repair all leaky tank seals or fittings. Make sure 
sight gages can be read. 

— 

Pumps: The pump must be adequate for all the 
^^^raying pressures you* use. It must provide 
enough flow to: 

• supply alLnozzles, 

- ^ allow for hydraulic agitation when npeded, and 

• leave a reserve to allow for loss of flow due to 
wear. 

'Pumps should resist -corrosion* and abrasion. 
Centrifugal pumps provide high volume at low 
pressure. 'They are nQt self-priming. Piston and 
diaphragm pumps provide moderate to high vol- 
umes at high pressure. They are self-priming. Rol- 
, ler and gear puinps iiro\'ide mod([?rate volume at 
low to moderate pressure. They are self-priming' in 
most equipment. *Do not use wettable powder for- 
mulations in gear pumps. If you need pressures 
above 75 psi, piston pumps are more likely to pro- 
vide them over a long period of tiiiie. 
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Strainers (filters): Proper filtering of the pes- 
ticide: 

• protects the working parts of the sprayer, and 

• avoids time loss and misapplication due to 
clogged nozzle tips. 

Filtering should be progressive, with the largest 
mesh screen in the suction line between the tank 
and the pump. PutJ a smaller mesh screen in the 
high pressure line between the' pump and the 
pressure regulator. Put the finest mesh screen 
nearest the nozzles. Do not use a screen in the suc- 
tion lTTTe''of a centrifugal pump. 

Clean strainers after each qse. Replace them if 
you see deterioration. Strainers are your best de- 
fense against nozzle and pump we^ir and nozzle 
clogging. Use nozzle screens as large Vs nozzle 
sizes permit. Screen openings should be less than 
nozzle openings. 





/ 



You- will damage a pump if you operate it dry or 
with a restricted inl^. Follow the manufac^irer's 
recommendations for pump operation. Keep all 
shields in place. 



Hoses: Select synthetic rubber or plastic hoses 
tTiat: 

• have burst strength greater than the peak operat- 
ing pressures, ^ 

• resist oil and solvents present in pesticides, and 

• are weather-resistant. 

Suction hoses should resist collapse. They 
should be larger than pressure hoses. All fittings 
on suction lines should be as large as or larger t}]an 
tbe line itself. 

Keep hoses from kinking or being rubbed. Pinse 
them often, inside and outside^ to prolong life. 
Remove and store hoses during offseason, or at 
' least store uait out of sun. Replace hoses.at the first • 
sign of surface deterioratfon. 

Pressure gages; /These serve as the monitor of - 
your spraying job. They must be accu/ate and have 
only the Ta0ege needed for your work. For e;^mple,. 
a 0-60 psi gage with 2-pouhd gradations would be 
errough for most low pressure sprayers. 
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Check frequently for accuracy against an accu- 
rate gage. Do not use them under too much pres- 
sure. Keep glass f^ces clean and intact. Use gage 
protectors to protect against corrosive pesticides 
and pressure surges. 




Pressure regulators: The pressure i;egulator must 
have a working range that is about the same as the 
^ range of pressure you plan to use. 

Agitators: Make* sure your sprayer has enough 
agitation. If it does not, your pesticide application 
'..irate may^ vary greatly as tlie tank is emptied. 
Bypass agitation may be good enough for solutions 
and Qwnf)ulsions. Use a jet agitator or mech^ical 
agitator for wettable powders. Mechanical agitation 




is the surest way to get good agitation; however, a 
mechanical agitator is expensive initially and- 
harder to maihtain. Hand sprayers must be shaken 
frequently. 




Control valves: These should be large enough so 
as not to restrict flQ^.«They should he easy for you 
to reach. On*off action should be quick and posi- 
tive. You need to be able to cut off all flow or flow 
to any section of the spraying system. There are 
many different kinds of control valves. Be sure you 
know how to operate and maintain the ones on 
your equipment. 

Nozzles: The nozzle helps control the rate and 
pattern of distribution. Specifically, the rate and 
pattern of distribution depend on: 

• the nozzle design or type, 

• its operating pressure, ' y 

• the size of the opening, 

• its discharge angle, and . ' 

• its distance from the target. ' 
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There are six basic nozzle types.. 
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1. So/td stream is a type used in handguns to spray 
a distant target. It is also used in a .nozzle body 
to apply pesticides in a narrow band or inject 



b. The even flat fan nozzle makes a unifprm 
Tf)attern across its width. It is used fgr band 
spraying and for treating walls and oth/er sur- 
faces. 



them into the soil. 





2. Fl(^^h(i. There are three types of flat fan noz- 



c. 



The flooding nozzle, makes a wide-angle flat 
sprayv pattern. It works at lower pressures 
than the other flat fan nozzles. Its pattern is 
fairly uniform across its width. It is used for 
broadcast spraying. 





a. The regular flat fan nozzle makes a narrow 
oval pattern with lighter edges. It is used for 
broadcast spraying. This pattern is designed 
to be used op a" boom and to be overlapped 
30-50 percent for even distributfon. 



3. Hollow cone. There are two types o£hollow 
cone nozzles: - . 

a. the core and di.sk, and 

b. the whirl chamber. 

The pattern is circular with tapered ecfges and 
little or no spray in the cei;iter. It is used for 
spraying-foliage. 
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4. Solid cone nozzle produces a circular pattern. 
The spray is well distributed throughout the 
pattern. It is used for spraying foliage. 

5. Atomizing nozzle makes a fine mist from liquid 
pesticides. Used indoors in special situations. 





V 

fan patjer 



6. Broadcast nozzle forms a wide flat far ^ 
• It is usecRon boom less sprayers and to extend 

the ©ffecpve swath width when attached to the 

end pf a boom. ^ , 

Many spraying jobs can be done by more than 
one nozzle %pe or pattern. Here are some general 
guidelines. 

For weed control: 
regular flat fan, 
flooding fan, 
even flat fan, 
hollow cone. 
For disease control; 
hollow cone, 
solid cone. 

For insect control outdoors: 
regular flat fan, 

hollow cone, ^ 
solid cone. ^ 



For insecf control in^y)rs: 

• even flat fan, 

• solid stream, 

• atomizing. 

To minimize drift: 

• flooding fan, 

• whirl chamber hollow cone, 

• keep operating pressures below 30 psi. 

You can get nozzles in many materials. Here are 
the main features of each kind. | 

Brass: * 

• inexpensive, 

• wears quickly from abrasion, 

• probably the best material for limited use. 
Stainless steel: 

• will not corrode, 

• resists abrasion, especially if it is hardened. 
Plastic: * 

resists corrosion and abrasion, 

swells when exposed to some solvents. 

Aluminum: 

• resists some corrosive materials, 

• is easily corroded by some fertilizers. 
Tungsten carbide and ceramic:* 

• highly resistant to abrasion and corrosion, 

• expensive. 

Keep nozzles in good working condition. For 
most boom application's, select nozzles of uniform 
type and size. 

Nozzle caps should not be over-tightened. Adjust 
nozzle distance an^ spacing to suit the target. Fol- 
low the nozzle manufacturer's instRictions and the 
pesticide label. Ajlow for crop or weed height if 
necessary. Check each nozzle fyr uniform flow 
using water and a jar marked in ounces. Replace 
any whose flow is 5 percent more or less than the 
average. Replace any nozzles having fault>' spray 
patterns. A good check is to s'pray on asphalt 
pavement. Watch for streakk as you increase speed 
or as spray dries. \i 

Clean nozzles only with a toothbrush or wooden 
toothpick. ' 



Operation and Maintenance 

Always- read and folk>w the Operators' manuals 
for all your spray equipment. They will tell you 
exactly how to use and care for it. After each use, 
rinse out the entire system. Remove and clean 
nozzles, nozzle screens and strainers. Check for 
leaks in lines, valves, ^eals and tanlo'both after fill- 
ing with water and during running./ 

Be alert for nozzle clogging and changes in noz- 
zle patterns. If nozzles clog or other trouble occurs 
in the field, be careful not to contaminate yourself 
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while correcting the problem. Shut off the sprayer 
and move it to the edge of the field before dis- 
^^ounting. Wear protective clothing while making 
repairs. ' > 

Store sprayers correctly after use. But first, rinse 
and clean the system. Then fill tank almost full 
with clean water. Add a small amount of new light 
oil to the tank. Coat the system by pumping tank 
contents out through nozzles or handgun. Drain 
th^ pump and plug its openings or fill the pump 
with light oil or antifreeze. Remove nozzles and 
nozzle screens and store in light oil or diesel fuel. 



Selecting a Duster * 

Look for a power duster that is easy to clean. It 
should give a uniform application rate as the hop- 
pe^ em ptied. Look for both hand and power dust- 
ers^iaT keep the dust cloud well away from the 
user. • y 



Granular Applicators 



DUSTERS AND GRANULAR 
APPLICATORS 

Hand Dusters 



' |<L ^-;g -.... - llN- 



Like hand sprayers, hand dusters are for use in 
structures sucli as greenhouses. They may consist 
of a squeeze bulb, bellows, tub, or shaker, a sliding 
tube, or a fan powered by a hand crank. 
Advantages: 

• the pesticide is ready to apply, and 

• good penetrath^nJ^Tconfined spaces. 
Limitations: 

• high cost for pesticide, 

• hard to get go'od foliar coverage, and 

• dust is subject to drifting. 

Power Dusters 

Power dusters use a powered ian or blower to 
propel the dust to the target. They range from 
knapsack or backpack types to those mounted on 6t 
pulled by%actors. Their capacity in area treated 
per hour compares favorably with some sprayers. 
Advantages: 

• simply built, 

• easy to maintain, and 

• low in cost. 

Limitations: t 

• drift hazards, 

• high cost of pesticide, and" 

• application may l)e less uniform 
than with sprays. 
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' These include:^(a) hand-carried knapsack and 
spinning disk types for broadcast coverage, (b) 
mounted equipment for applying bands over the 
row in row crops and vegetables, and (c). mounted 
or tractor-drawn machines for broadcast co<^erage. >J 
Advantages: 

• eliminates mixing, 

• is low in cost, ' ^ . , 

• minimizes drift, and 

• is less hazardous to applicator. 

Limitations: 

• high cost for pesticide, 

• limited use against some pe^ts because granules 
won't stick to mo,st plants, ^ 

• need to calibrate for each granular formulation, 
and 

• poor lateral distribution; especially ^pn side ^ ^ 
slopes. ^ 

Selecting a Granular Applicator 

Choose a granular applicator that is easy to clean 
and fill. li^ should have mechanical agitatioji over 
-the Qutlet holes. This will prevent bridging and 
keep flow rate constant.' Application^should'stop 
when drive stops even if outlets are st^Il open. 
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Use and Maintenance 

Both dusters and granular applicators are speed- 
sensitive, so maintain uniform speed. Do not travel 
tod fast for ground conditions. Bouncing equip- 
ment will cause the application rate to vary. Stay 
out o£any dust cloud that may form. 

Watch banders, to see that band width stays the 
same. Small height changes due to changing soij 
conditions may cause rapid changes ijaband width. 

Clean equipment as directed by tn^ operator's 
manual. \^ 



FUMIGANT APPLICATORS 

This equipment is of two types: 

1. that needed to hancfleSwupxe^sure fumigants, 
and 

2. that needed to handle high-pressure fumigants 
which arQ kept in liquid form only by storage in 
pressure vessels. 

The low-pressure fumigators are gravity or pump 
fed units. ^Most high-pressure units use the pres- 
sure generated by the fumigant or a corrmressed 
gas to force the fumigant into the soil or space 
being fumigated. ^ 

Selectfe^ 

Choosing equipment to apply low-pressure 
fumigants is similar to* choosing a low»pressure 
sprayer, but conosi^n-resistant pumps, tanks, fit- 
tings, nozzles and lines are essential. Hign- 
^pressure fumigators must be able to yithstand the 
internal pressure created by the fumigant. Select 
equipment.with pres^re or flow regulators that as- 
sure constant delivery^rates. 

Use and Maintenance 

Keep the units in good repair. Make sure there 
are no leaks. Replace hoses and fittings as soon as 
you see^signs of deterioration. Lines and fittings 
sTfbuId not be located near the operator. Empty all 
lines after application. To avoid contamination and 
coiVosion, flush the uilits after use. CarefJlly fol- 
low all precautions on the fumigant label. 



AEllOSOL GENERATORS 
ANDFOGGERS 

Aerosol generators work by using: (a)_ atomizing 
nozzles, ^b) spmrring dis"ks"",'and (c) small nozzles at 
high pressure. Fogs are usually generated by 
thermal generators lising heated surfaces. 




Advantages: 

• efficient distribution of liquid pesticides in en- 
closed spaces, \ 

• efficient distribution of liquid pesticides in 
dense foliage, and 

• some devices automatic in operation. 

Limitations: 

• aerosols and fogs extremely sensitive tq drift, 
and 

• repeated application ne«!i^d to maint^fTfeffec- 
tiveness. 

Selection ' ' 

Choose an aeVosol generator According to wfiere 
yovK* will use it — indoors or. outdoors. Aerosol and 
fog generators are manufactured for many special 
^uses. Truck- and trailer-mounted machines are for 
use outdoors. Most hand-operated or permanently 
mounted automatic machines are for use indoors. 

Use and Maintenance 

In general, use and care for aii aerosol generator^ 
as you would a sprayer. They do require special 
precautions. Be sure that the pesticides^ used in 
them are registered for such use. Keep th«m on the 
target. Because of the effects of weather/conditions 
during applications, follow special use instruc- 
, tions. The operator, other humans, and animals 
must be kept out of the fog or smoke cloud. 

CALIBRATION • 

Calibration means ^djusticg your equipment to 
apply the desired rate of pe'sncide. You need to do 
this so that you can be sure you are using each pes- 
ticide -as directed on the label. Too much pesticide 
is dangeroil^s; too little will not do a good job." Only 
by calibrating correttly can you safely get the best 
results. 
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There are many ways to calibrate equipment. 
The preferred methods differ according to the kind 
of equipment you use. Your county Extension ag; 
ricultural agent can show you how to calibrate your 
equipment. There is one basic method for ^prayers 
.and another for dusters and granular applicators. 

Sprayers 

To apply a pesticide eVenly and a(Jcurately, your 
sprayer.must move at a constant speed. It^also must 
operate at a constant pressure. Each, nozzle must 
be clean and at the right height. All nozzles must 
be of the correct type and 3ize for the job. Each 
nozzle in the system must deliver its rated amount 
of pesticide. 

First, choose the speed, pumping pressure, and 
nozzle or nozzles that you want to use. Fill the 
spray tank with water and operate the sprayer in 
place to fill the plumbing. Top off the \ank and 
spray a measured atea as if you were applying tlie 
pesticide. Measure" the amount of water needed to 
refill your tank. This is the application rate per umt 
of area. If it takes 8 gallons to refill the tank after 
spraying one acre, you are spraying at the rate of 8 
gallons per acre. If your sprayer has a tank of inore 
than 100 gallons capacity, you should spray an area 
large enough to use at least 10 percent of the tank 
capacity. ^ 

If your sprayer is delivering more or less spray 
^than the label direcfts, you can change the rate 
three wavs: 




1. You can change the pressure. Lower pressure 

* means less, spray delivered; higher pressure 

* means more spray delivered. This is not a good 
method, because a pressure change, mavjchange 
the nozzle pattern and droplet size. Pressure 
must be increased four times to double the out- 
put * i 




2. You can change the speed of your sprayer. 
^Slower speed means more spray delivered, fiis- 
ter speed means less spray delivered. This 
method is practical for small changes in deliv- 
er>' rate. If you drive half as fast, you double the 
delivery rate. 




3. You can cL^nge the nozzle tips to chang^ the 
amount delivered. The^ larger the hole in the 
^ tip, the more spray delivered. This is the best 
inethod for making major changes in the deliv- 
ery rate •of sprayers. Alwaj^s select nozzles for 
the job you want done. uTe the manuf\icturer\s 
performance charts to maRe your selection. 

After making a change, you must recalibrate your 
sprayer to make sure the rate is correct. 

You have adjusted your sprayer and, you know 
how many gallons of spray per unit of area your 
equipment will apply. Ne^t you must find ou* how 
much pesticide to put in the tank to apply the cor- 
rect dosage of pesticide. To do this you need to 
know two more facts: 
*^ How much ypur sprayer tank holds. 
• The amount of formulation to be used per unit of 

area. This will be given on the label. 
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Suppose your tank Jiolds 50 gallons of spray. The 
directions say to apply one pint of formulation on 
each acre. In our example, you found that your 
sprayer applied 8 gallons per acre. First find the 
number of acres per tank load will spray. Divide 50 
gallons by 8. 

50 'gallons per tankful ' *, ^ , 

— r n = acres per tanktui 

o gallons per acre 

To find the amount of formulation you must add 
to your tank so you can^ spray 6V4 acres with one 
pint per acre, mul^ply 1 pint by 6V4. 

' 1 pint per acre x 6V4 acres per tankful 
• = 6V4 pints per tankful 

/ Suppose the formulation of a pesticide is a 50 
• percent wettable powder and you want to apply V2 
pound of active ingredient per acre. In our exam- 
ple your fank will cover 6^4 acres. 

Find now many pounds of formulation* are 
needed to apply V2 pound of active ingredient per 
J acre. There is V2 pound of active ingredient in 1 
pound of 50 percent wettable powder formulation. 
So you need to use 1 pound of/ormulation for each 
acre your sprayer will cover. 

1 pound per acre x 6^ acres per tankful 
= 6Vi pounds per tankful. • • 

Yoja should add the 614 pounds of wettable pow- 
der to a small amount of water in a qlean bucket* 
Stir until it is mixed well and then add this mixture" 
(called a slurry) to the partly fiWed tank. Re- 
member to operate the sprayer's agitator while 
adding the slurry and filling the tank. 



Even after your sprayer is calibrated, you should 
recheck it often. Be sure you are spraying the same 
size area for each* tankful as you figured on. If you 
are spraying more or less a.crei)rh?«t>ou planned, 
stop spraying and recalibrate. If you have figured 
wrongo'Or your sprayer cbanges its delivery rate, 
you will be able to catch it before you make a 
major mistake. 

Dust^s and Granular Apflicators 

Read the manufacturer's operator's manual be- 
fore using the equipment. Follow the instructions 
given to set the gate openmgs for the pi:oduct you 
are going tp qse. CAUTION: always set the open- 
ings from the same directions, such as from closed 
to open. This will minimize variations in settings. 
After you have set the openings: , 

1. Fill each hopper to an easily determined level. 

2. Operate the equipment over a measured area or 
distance at your normal working speed.* The 
area should be large enough to use up one- 
fourth of the hopper contents. 

3. Rjgjill the hopper to the same level, weighing 
the amount of pesticide needed to replace what 
wa^s used. 

4. The amount of pesticide it takes to' refill the 
hopper is the amount applied to the measured 
ariea. If the amount applied does not falT within 
5 percent of the recorniViended dosage per unit 
of area, reset the gate openings and repeat steps 
1 through 3. * 

Keep a record of the area treated with each fill- 
ing of the hopper. This will let you see any slight 
change in rate of application and make the neces- 
sary adjustment. 
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Self-Help Questions on Section 9 - Application Equipment 

^Now that you have studied the- section, answer these questions. 
Write the answers with pencil without referring baSk to the text. When 
you are satisfied with your written answers, see if they are correct by 
IT checking them in the text. Erase' your answer and write in the correct 
answer if your first answer is wrong.' " ^ ^ , - ^ 



JL. Where, can hdndjprayers be used most 'effect 9. Should the suctipn (intake) liose of a sprayer 
titely? . be larger or smalls than the pressure hoses?' 



. - ■ \ -- ., 

2. What are low-pressure field sprayers usually ^0, How ca^i you hi sure that th^ pressure gauge 
used for? , ' of your sprayer is accurate? 



3. What are high-pressure (or hydraulic) sprayers 'Should^ your pressure regulator exceed the 

usually used for? ^ ' ^\ ^^^ge of pressure that you plan to^se? 



4. Do air blast sprays produce large or small Can Jjbettable powder formulations be agi- 
spray droplets? ^^^^^ effectively by bypass (return line) agita- 
tion? 

\" ■ - ' .' • . 

5. Are there many pesticides available for use in ir> d l jj . i i 
ultra-low-volume Sprayers?. , ^ "^'^'f^^^ valves for a sprayer turn 

^ ^ \ on and ofjr 

4 • 

6. Should there be a drain on a spray tank? what is a solid stlam type spray nozzle espe- ' 

' ' ' daily good for? 

7: Where can you find recommendations for op- ' > . ^ . 

~ eration of a spray pump? ^ " J5. Are regular flat fan nozzles intended to be 

^overlapped for spraying? 



8. Why are strainers (filters) important in a - ^ 

' Sprayer? ' 16. What is an even flat fan nozzle used for? 
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17, Is a flooding nozzle designed to apply ditected 28. Should nozzles and filters be left on the 
sprays? x ^ sprayer while not in use? 

18, Are both hollow cone and solid cone nozzles ^ 29. Can h<ind dusters *be effectively used in 
usedtospxayfoliage?^,^ ' greenhouses?^ 



19. Is the atomizing nozzle Usually use^ to spray 30. Is drift of the pesticide a limitation on the use 
crops in the f^ld? , . of powei" dusters? 



20. How does a broadcast nozzl^ differ from a 31, What safety feature for the operator is espe- 
flooding nozzle? . ^ . ' daily desirable in a power duster? 

♦ 

' i. 

21. What, type of nozzles, are recommended for 32. Is a mechanical agitator desirable in a granti- 
control of diseases? ' lar applicator? 



. I J r 33. Is a granular applicator more or less rtazard- 

\22. What'is q. problem with nozzles made of ' ^f^g operators than a power duster? 

4. brass? . . _ 

'34'. Will bouncing of dusters and granular 
23. How would' you determine the flow- (oxltput) -^apnlicatoj^s cause the application rate to 
of a nozzle? " - , ' ^'''"^•^ - ' • 



_ ^ 35. ^s a pum\xisually needed when a high- 

24/ How much variation between flow^ofjf9szl^^ pressure fumigation unit is usM? 

on the same boom is considered tolerwSfer 

^ . ^ ^'6. What special ch^tncteristic should pumps, 

. 26..What ate two'good tgols to use to clean noz^ - fittings. Unhand nozzles of a low- 

* zles? " ' pressure fumigant application unit haver ♦ 

rtv? tr/i 1^ • r X. x7 37. Where can you find precautiohs^on the safe ef 

26. where can you obtam information on the use ^ ^. \r/ • ^ o '"''^ • - ^ 

, . r ■ - fective use of Jumigantsr \ 

ana care Qj your spray cffuipmentr . ^ ^ o , ,^ 

'\ 

27. Should you make repairs to a sprayer in the. 38. Are aerosol generator^ (^nd foggers used to re- 
center of ^he field? " ■ duce hazard from drift ofapestikide? 



39. Can aerosol generators be used for pest con- 
• trol indoors? 



40. Do weather conditions affect the usje of 
aerosol generators? 



47, If you are to apply 1 pound of active pesticide 
per acre, how much of a pesticide formulation 
will you need to add to the water required to 
spray one acre if; 

fl. The' formulation is an 80 percent wettahle 
powder? 



4L What does the term calibration ^mean with re- 
sptect to pesticide'application equipment? 



42, What is a good method of determining the 
amount of spray delivered per acre with a 
sprayer? 



43. Will a change to/higher pressure raise or lower 
the amount of/vater applied by a sprayer? 



b. W^f 
^te 



formulation is an emulsifiable concen- 
^ containing 2 pounds active pesticide 
per gallon? (The answer to this question is 
not presented in this section of the manual, 
hut is important and is included here.) 



48. Should tjou Jhoroughly mix' a wettahle powder 
with water in a bucket to make a slurry before 
adding the wettahle powder to the spray 
tank? 



44. If you decrease tractor speed while spraying, 
do you increase or decrease the amount of 
spray applied per acre? 



49. How can\jou recheck the calibration of your 



sprayer as you are spraying the field? 



/ 



43. Where can you find infon^tation on tl}e size 
nozzl^ to be used to obtain the amount of 
spray that you wish to apply? ' 



50. Where can you find information on how to set 
a duster or granular applicator to obtain the 
flotv of pesticide that you want? 



46. Your tank holds 150 gallons of water; you will 
ajyply 10 gallons of water per acre; you will 
apply 1 quart of pesticide per acre: 
^ a. How niany acres can you spray with one 
tankful of water? 



51. What is a good method for determining the 
amount of dust or granules that you will 
apply per acre? 



b. How many quarts of pesticide will you 
need to add to a tankfuVof water? 



52. How can you recheck the calibration of your 
duster or granular applicator as you 'are ap- 
plying the pesticide in the field? % 
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Other Terms Used in Pest Control 



Some of these words have several meanings. Thos^ 
given here are the ones that relate to pest control. 

Abrasion: The process of wearing away by rubbing. , 

ApsttMton: The separation of fruit, leaves or steins from 
a plant. 

Absorptioiv: The process by which a chemical' is taken 
into plants, animals or minerals. Compare with ad- 
sorption. 

Activator: A chcfnical added to a pesticide to increase its^ 
activity. 

Adherence: Sticking to a surface. 

Adjuvant: Inert ingredient added to a pesticide fornuila- 
tion to make it work better. 

Adsorption: The process by which chemicals are held on 
.the surface of a. mineral or soil particle, Compare 
with absoq^tion. 

Adulterated: Any pesticide whose strength or purity falls 
i>elovv the (juality stated on its label. Also, a food, , 
feed oir product that contains illegal pesticide resi- 
dues. 

Aerobic: Living in air. The opposite of anaerobic. 

Aerosol: An extremefy fin^ mist of fog consisting of solid 
or liquid particles suspended in air. Also, certain 
formulations used to pricTuce a fine lULst'. 

Agitation: The process or stirrvng or mi\inj;/n a sprayer, 

Alkaloids: Chemicals present in some plants. Some are 
used as pesticides, ^ ''^ 

Anaerobic: Living m the absence of air. The oi>})osite of 
aerobic. ^ * 

Animal s^fi: The evidence (of an animal's presence in an 

• area.V 

Antagonism: The loss of activity of a cherirtcal when ex- 
posed to another chemical. 

Antibiotic: A substance which is used to control pest 
microorganisms. 

Antidote: A p||ictical treatment for poisoning, i Deluding 

* first aid. 

Aqueous: A term used to indicate the presence of water 
in a solution. 



Anenicals: Pesticides containing arsenic. 

Aseptic: Free of disease*caiising organisms. 

. Bait, shyness: The tendency for rodents, birds or other 
pests to avoid a poisoned bait. 

Bipyridyliums: A group of synthetic organic pesticides 
which includes the herbicide paraquat. 

Botanical pesticide: A pesticide made ^pom plants. Also 

called a plant-derived pesticide. * 

Broadleaf weeds; Plants with broad, rounded,, or llat- 
tened leaves. ^ ' , 

Brush control: Control of woody plants. 

Carbamate: A synthetic organic pesticide containing 
carbon, hydrogen, nitrogen and sulfur. 

Carcinogenic: Can cause cancer, 

^ Carrier: The inert licjuid or solid material added to an 
active ingredient to prepare a pes,ticide formula- 
tion. 

Causal organism: The organism (pathogen) that pro- 
duces a specific disease. 

Q^hemosteriUin4:'A chemical that can prevent reproduc- 
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Chlorinated hydrocarbon: A synthetic organic pesticide 
that contains chlorine, carbon, and Indrogen. Same 
as organochlorine. 

Chlorosis: Theyellowing of a planfs green tissue, 

Cholinesterase: A chemical catalyst (enzyme) found in 
animals that helps regulate the activity of ner\'e 
impulses. ^ 

i Compatible: When two or more chemicals can be mixed ' 
without affecting each other's properties,- they are 
said to be compatil)lie. 

Concentration: The amount of active ingredient in a 

given volume or weight of formulation. 
Contajftinate: To make impure or to pollute. 
Corrosion: The process of wearing away !)y chemical 
means, 

Crucifers: Plants belonging to the mustard family, such 
as mustard, cabbage, t\irmp and radish. 

Cucurbits; Plants belonging to the-'gourd familv, such as 
pumpkin, cucumber and s<jliash 

Deciduous fflants: Perennial plants that lose their leaves 
during the winter, ' 

Deflocculating agent: A material added to a suspension 
^ to prevent settling. 

Degradation: The process by winch a chemical is ro- 
j duced to a less complex form. 

Dermal: Of the skin, through or by tiie skin, 
DertTial toxicity: .\!)ility of a chemical to cause injury 
when absorbed through the skin. 

Diluent: Any liquid or solid material used to dilute or 
carry an active ingredient. 

Dilute: To m^ke thniner by adding water, another liciuid 
\)r a solid. 

Dispersing agent: A material that reduces the attraction 
between particles. 

Dormant: State in which growth of seeds or other plant 
organs stops temporarily. 

Dose, dosage: Quantity of a pesticide applied 

Emul^ifier: A chemical which aids in suspeftduig one 
-^liquid in another. 

Emulsion: A mixture in which one liquid is suspended 
as tiny drops in another liquid, such as oil in water. 
Fungistat: A chemical that keeps fungi from^grovving. 
CPA: Gallons per acre. 
GPM: Gallops per minute. 

Growth stages of cereal crops: (1) tillering — when 
additional shoots are developing from the flower 
buds; (2) jointing — when stein ipternodes begin 
elongating rapidly, (3) booting — when upper leaf 
sheath swells due to the 'growth of developing 
spike or panicle, (4) heading — when seed head is 
emerging from the upper leaf sheath. 

Hard water: Water containing -soluble salts of calcium 
and magnesium and sometimes iron. 

Herbaceous plant: A plant that does not develop woody 
* tissue. ^ ' * 

Hydrogen-lon concentration: A measure of acidity o^ ah 
kalinity, expressed in terms of the pH of the solu- 
tion. For example, a pH of 7 is neutral,, from 1 to 7 
is^acid, and from 7 to 14 is alkaline. 



Immune: Not susceptible to a disease or poison. 
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Impermeable: Cannot be penetrated. Semipermeable 
means that some substances can pass through and 
others cannot. 

Incompatible: When two or more chemicals in a mixture 
affect each other's properties, they are .said to be 
incompatible. 

Lactation: The production of milk b>^n animal, or the 
period during which tin animal is producing milk.^ 

LCmc The ^concentration of an active ingredient in air 
which is expected to cauSe death in 50 percent'of 
the test' animals so treated. A means of expressing 
the toxicity of a compound present in aui as dust, 
mist, gas or vapor^^ It is generally expre»d as mi- 
crograms per liter as a dust or mist but in the case 
of a gas or vapor as parts per million (ppm). / 

LDsc The dose of an active irigredient taken by mAuth 
or absorbed by the skin^hich is expected to cause 
death in 50 percent o£the test animals so treated. If 
a chemical has an LDso of 10 Jnilligraijfis perTcilo- 
gram (mg/kg) it is '-more toxic than one having an 



LDso of 100 mg/kfi 
hing: Movement ot 

the soil as the result of water movement. 



Leaching: Movement a subst^ce downward or out of 



iammals: Warm-blooded animals that nourish their 
young with milk. Their skm is more or less cov- 
ered with hair. ^ 
^iavible liquids: Two or more liqui3s that can be 
mixed and will remain yixed under nor mal co ndi- 
tions. 

MPH: Miles per hour. 

Mutagenic:^ Can produce genetic change. 

Necrosis: Localized death of living tissue such as the 
death of a certain area of a leaf. 

Necrotic: Showing varying degrees of dead areas or 
spots, 

Nitrophenols: Synthetic organic pesUettt^TXontaining' 
carbon, hydrogen, nitrogen and/oxygen. 

Noxious weed: A plant defined as beirtg especially unde- 
sirable or troublesome. ~ 

Oral: Of the mouth; through or by the mouth. 

Oral toxicity: Ability of a pesticide to cause injury when 
t^ken by mouth. 

Organic compounds: Chemicals that' contain carbon. 

Organochlorine: S^me"'a5x;hlorinated hydrocarbon. 

Organophosphate: A synthetic organic pesticide contain- 
ing carbon, hydrogen and phosphorus; parathion 
and malathiftn are two examples. 

Ovicide: A chemical that destroys eggs. 

Parasite (or parasitoid): An animal, usually sn^aller th^L 

its host, which fe'eds in of on another anjmaK 
Pathogen: Any disease-producing organism. 
Penetration: The act of entering or ability to enter. 
Phyfbto^c: Harmful tb plants. 

Pollutant: An agent or- chemical that makes something' 
impure or dirty. 

PPB: Parts per billion,.-A-sivay to express the concentra- 
tionwof chemft5als in foods, plant^^ and aflnals. 
Dxie part per billion equals 1 pound in'' 500,000 
tons. * ^ ^' ' 

PPM: Parts per million. A way to express the concentra- 
tion of chemicals in foods, plants, ana animals. 
One part per million ecfuals 1 poynd in 306 tons. 




substances iii another 
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Predator: An animal that destroys or eats other animals. 
Propellant: Liquid in self-pre^surized pesticide products 
that forces the active ingredient from the container. 
PSI: Pounds per square inch. 

Pubescent: Having hairy leavejf or stems.* * 
RPiVf^ Revolutions per minute. 

Safener: A chemical added to pesticide to keep it from 

injuring plants. ' l^ 

Seed protectant: A chemical applied to seed befy*e 

planting to protect seeds and new seedhngs from 

disease and insects. 

Soil sterilant: A chemical that prevents the growth of all 
. plants and animals in the soi|. Soil sterilization 
may be temporary or permanent, depending on the 
^ chemical. 

^5o/«Wp^illais solve in J 
Solution: Mixture of one 
in which all ingrec 

Solvent: A liquid whiclv\ 
a solution. 

Spreader: A chemical which increases the -iireaitnat a 
given volume of liquid will cover on a soli/ or on 
another liquid. 

Sticker: A material added to a pesticide ta inc/ease its 
adherence. 

Surfactant: A chemical which increases* the emulsifying,^ 
dispersing, spreading and Vvetting projfcrti^ of a 
pe^icide product. ' \ ' 

Susceptible: Capable of being diseased or poisohed; not 
immune. 

Susceptible ^ecies: A plant or auimal that is poisoned by 
modejctte amounts of a pesticide. ^ 

Suspension: Finely divided solid particles mtxed in ^ 
liquid. 

Synergism: The joint action of two or more pesticides 
that i^s greater than the sum of their activity when 
used alone. ^ 

Tank mix: The addition of two or more separate pes- 
ticide formulauons in the same container for appli- 
cation at the'sijme tiine. 

Target pest: The pest *at which a particular p,esticicb or 
other control method is directed. 

Tolerance: (1) The ability of a living thing to withstand 
adverse conditions such as pgtft attacks, weather 
-extremes, or p&sticides^ (2) The amount 'of pes- 
ticide that may safely reniain in or on raw farm 
products-at tiine of sale 

Toxicant: A poisonous chemical. 

Trade name: Same as brahd name./^ 

Vapor pressure: The property which causes a chemical 
to evaporate. The lower the vapor pressure, the 
more easily it will ev'aporate. 

Vector: A carrier, such as an insect, that transmits a 
pathogen. 

Viscosity: A property of liquids that determines whether 
they flow readily. Viscosity usually decreases 
wnen temperature decreases. 

Volatile: Evaporates afordinary temperatures when ex- 
pose^^ air. 

Wetting agent: A chemical which causes a liquid to con- 
^ tact surface areaj more thoroughly 
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